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THE MEDICAL MANAGEMENT OF 
ULCERATIVE COLITIS AND 
REGIONAL ENTERITIS* 


Tuomas P. ALMy 


Assistant Professor of Medicine, Cornell University Medical College 


ae a both regional enteritis and chronic ulcerative colitis, 
the methods and limitations of medical management are 
I still poorly defined. In the therapy of each disease there 
i are certain fundamental procedures that have been gen- 
peseseseseses) erally adopted, and a very large number of remedies, the 
value of which is controversial. The purpose of this paper is to reempha- 
size the area of agreement, and from this to formulate a basic therapeutic 


program, to which other procedures may be added as their efficacy is 
proven. 


Ulcerative colitis has sometimes been called a “wastebasket diag- 
nosis.” It need not be so, unless we fail to exclude from this category 
a number of conditions more or less similar: 

1. Proximal, regional, or right-sided ulcerative colitis — We are con- 
cerned only with the more common, distal form of ulcerative colitis 
which begins in the rectum or sigmoid and spreads in retrograde fashion. 

2. Colitis due to specific microbial, chemical, or physical agents — 
E. histolytica, Shigella organisms, and the virus of lymphogranuloma 


* Presented at The Section on Medicine, The New York Academy of Medicine, January 15, 1952 
From the Department of Medicine, The New York Hospital—Cornell Medical Center 
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venereum. Intestinal tuberculosis and colitis due to Schistosoma mansoni 
may occasionally cause confusion. Certain acute cases may be due to 
toxic reactions to mercury and gold compounds, to some of the newer 
antibiotics such as aureomycin and terramycin, and to radiation injury. 

3. The clear cut instances of acute hemorrhagic enterocolitis asso- 
ciated with food allergy. These are best classified as Henoch-Schoenlein’s 
purpura. 

With all these possibilities excluded, we have a large number of cases 
which we can truly call chronic nonspecific ulcerative colitis, and which 
are very much alike clinically and pathologically. It is still quite likely 
that this apparently monolithic entity is the result of a number of disease 
processes of diverse etiology, which resemble each other in their end 
stages. In like manner, in a case of renal disease, the pathologist is often 
unable to say whether the contracted kidney he finds at autopsy is the 
result of glomerulonephritis, pyelonephritis, or nephrosclerosis. So in 
planning for rational medical therapy, we are uncertain about the 
etiology of the disease. 

Although he is fully aware of these gaps in our knowledge, the 
clinician can properly base his treatment of the patient upon four 
observations which are easily made at the bedside: 

1. The patient has a hyperactive colon. 

The colon is the site of a serious inflammation. 

3. The patient is usually nutritionally depleted. 

4. He is fearful, depressed, and discouraged, and shows infantile 
traits in greater or lesser degree. 

The value of rest for the hyperactive colon is clearly shown in the 
general improvement in well being which usually follows ileostomy. 
The same object is usually attained, though less directly, by medical 
management. The first consideration is rest for the patient as a whole, 
with longer hours of sleep, afternoon naps, lessened responsibilities, and 
planned diversional or occupational therapy. Complete inactivity is 
usually undesirable — when we prescribe rest we must not prescribe 
restlessness. The effect of nervous stimuli upon the hyperactive colon 
can be inhibited to some extent by atropine (1 mg.) or banthine 
(100 mg.), but no antispasmodic is fully effective. Such agents are 
most beneficial when given at bed time, together with heavy barbiturate 
sedation. As the opiates induce colonic spasm, they are usually contra- 
indicated. Rest for the colon also implies the prohibition of cold fluids 
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in large quantity, as well as the restriction of residue and seasoning in the 
diet. The value of dietary restriction is often exaggerated, and must be 
balanced against the greater need for adequate nutrition. 

The colon in ulcerative colitis is the site of one of the most colossal 
inflammations in clinical medicine. It can best be compared to a large 
infected wound, or an untreated third degree burn. The fecal nitrogen 
loss is high, and is largely due to the colonic exudate, as it is not rapidly 
diminished during total abstinence from food. The stools are loaded with 
dead and dying leukocytes, which incidentally are the apparent source 
of their high lysozyme activity. The circulating blood in many cases 
shows large numbers of immature leukocytes, and the bone marrow 
findings may further indicate a leukemoid reaction. The bacteria in- 
volved are saprophytic, growing luxuriantly in the necrotic tissue. The 
predominant organisms may be inhibited for short periods by the sul- 
fonamides, streptomycin, aureomycin, terramycin, and chloramphenicol. 
Thus, in a case marked by fever, high leukocytosis, prostration, and 
rapid worsening of intestinal symptoms, the balance between microbial 
invasion and host resistance may be momentarily tipped in favor of the 
host. In almost every instance, however, drug-resistant bacteria grow 
out after three weeks or so, and interrupted therapy is thus preferable 
to continuous therapy. 

Although in other respects (see below) therapy with corticotropin 
(ACTH) may be beneficial, the effects of this agent upon the process 
of inflammation must be kept in mind. In experimental animals and in 
man it has been shown to inhibit the cellular reactions to injury, and to 
delay the healing of wounds. As the inflammation in ulcerative colitis is 
often an acute exudative process, with little fibrosis and much tissue 
destruction, the effects of corticotropin may be undesirable. This has 
been suggested, but not proven, by the frequent occurrence of peritonitis 
and colonic perforation during corticotropin therapy. 

There is nothing to indicate that the average patient with ulcerative 
colitis is malnourished before or in the early stages of his illness. Yet most 
patients become malnourished from the ravages of the disease, and the 
repair of these losses is an important part of medical therapy. The diet 
must be palatable and attractive, and must contain an abundance of all 
important nutritive elements. This is often difficult to achieve in patients 
with faltering appetites, and in the face of desirable restrictions of resi- 
due and seasoning. In general, smaller meals with high caloric interval 
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feedings are desirable. Hyperalimentation with protein foods is helpful. 
This is best accomplished not by protein hydrolysates, but by milk 
drinks enriched with powdered milk or powdered egg and suitably flav- 
ored. These can be well tolerated by most individuals if they are not 
cold and not taken too rapidly. When the condition of the skin and 
mucous membranes is suggestive of specific vitamin deficiency, and 
when there is anemia or hypocalcemia, specific vitamin and mineral sup- 
plements are indicated. Iron therapy is of course of some value for the 
anemia, but the response is usually slow because of the co-existing infec- 
tion. Intravenous saccharated iron oxide (Feojection®) occasionally will 
bring improvement where oral iron has failed. When the need for cor- 
rection of anemia is urgent, a normal blood count should be established 
rapidly by transfusion. I can see no evidence that small transfusions, and 
transfusion insufficient to maintain a satisfactory level of hemoglobin, 
have any value in these patients. 

The particular role of corticotropin (ACTH) and cortisone in the 
treatment of ulcerative colitis is complicated and controversial. The 
adverse effects of corticotropin on acute inflammations have already been 
discussed. As both of these agents stimulate protein catabolism, one 
would not expect them to benefit a malnourished individual. Yet their 
use is often associated with striking gain in weight, apparently due to 


greatly increased appetite. This in turn seems to be related to the char- 


acteristic sense of well being or actual euphoria so often induced by 
these hormones. At times. these effects, combined with energetic and 
intelligent management of the patient as a person (see below) can pro- 
duce a lasting remission. Hence in cases not acutely ill, but resistant to 
more conservative forms of treatment, a three- to six-week trial of these 
agents is indicated. 

There are at present strong indications that dysfunction of the colon 
associated with emotional conflict is of primary importance in the 
etiology of ulcerative colitis. Whether this is true or not, the life stresses 
and the emotional reactions of the patient are a vital part of the clinical 
problem, and their management is essential to the recovery of the patient 
and the prevention of relapses. The typical patient with colitis is intel- 
ligent and sensitive, but emotionally immature. Often he looks younger 
than his stated age. When ill, his immaturity is exaggerated, he loses self 
confidence, and he becomes fearful, depressed and discouraged. His 
childish petulance and resentment are intense, but they are usually con- 
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cealed, while outwardly his manner is apologetic and cooperative. The 
onset of colitis, or its exacerbation, usually coincides with a life situation 
which challenges this sensitive, immature person to play a mature and 
responsible role in life. The physical illness may put off the crisis, but 
deepens his feelings of inadequacy and self-condemnation. Thus a 
vicious circle is established, as despair begets illness, and illness begets 
despair. 

What is appropriate psychotherapy for this patient? The physician 
can best think of him as a child, and of himself as a parental figure. He 
should sense the degree of immaturity of the patient’s personality, and 
modify his actions accordingly. In extreme cases it may be necessary to 
hold the patient’s hand during or in contemplation of painful procedures, 
or to give candy as a reward for good behavior. Even if he gives the 
impression of a spoiled child, he will have to stay that way until a re- 
mission is achieved. With clinical improvement, however, his air of 
immaturity often rapidly fades. 

The patient needs first to become confident that his doctor is de- 
voted to his best interests, and will stop at nothing in order to help him. 
This attitude readily grows out of the frequent visits to attend to his 
physical needs. It is strengthened if all measures of therapy are intro- 
duced by the one physician, and identified strongly with his interest. 
The more painful and unpleasant procedures, however, should be done 
by someone else, with the personal physician in the role of the sympa- 
thetic friend. In so far as the patient sees it, not even a minor decision 
should be made by anyone else. This means frequent contacts at all 
hours, in person or by telephone. The patient’s confidence is further 
strengthened by many acts of kindness, beyond the usual limits of 
medical treatment. He may receive special privileges in the hospital re- 
garding diet and use of the telephone. A few flowers that bloom in the 
physician’s garden, or a magazine article of special interest, are doubly 
valuable when brought to the bedside. Sources of irritation and minor 
discomfort while in the hospital may have to be suspected and dealt with, 
as the patient will often be slow to mention them. Gradually the larger 
social and economic problems become apparent, and the physician sets 
about correcting them, with the help of the family and of trained social 
workers. 

All this attention helps to regenerate the patient’s self-confidence, and 
he comes to identify himself with his doctor. This is fostered by the 
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discussion of common interests — such as major league baseball, music, 
or literature — and particularly of subjects in which the patient is the 
better informed or the more capable — such as a foreign country, knit- 
ting, or modern art. The physician almost never criticizes, and looks for 
every opportunity to compliment the patient on his dress, his intellec- 
tual attainments, or his tolerance of painful injections or bad tasting 
medicine. If arguments develop between the patient and other members 
of his family or members of the hospital or office staff, the physician 
must side with him in a vigorous and effective manner, regardless of the 
merits of the case. Amends and explanations to the injured parties can be 
made later. Finally, when improvement is well advanced, the physician- 
parent, sensing the growing maturity of his child-patient, looks for ways 
of loosening the ties between them. As does any good parent, he does 
this by encouraging a wider range of social contacts, and giving his 
strong approval of them. 

This is the pattern of psychotherapy which has proven most effective 
in ulcerative colitis. It emphatically does not require the unearthing and 
the verbal going-over of deeply buried emotional conflicts. Such a pro- 
cess, even in the hands of expert psychoanalysts, is usually undesirable. 
The emotional problems have often been well handled by internists and 
surgeons who actually did not know they were conducting psycho- 
therapy. 

Many physicians, out of their optimism, their paternal instincts, and 
their sheer devotion to their patients, have achieved remarkable success 
in the therapy of ulcerative colitis, which others have been unable to 
duplicate. The therapist himself, unable to view in a detached manner 
the effect of his personality upon his patients, has usually attributed his 
success to whatever therapeutic agent he was using at the time. His col- 
leagues, lacking his enthusiasm and optimism, have then used the same 
remedy with indifferent results. In this manner innumerable controversies 
have arisen regarding the etiology and therapy of ulcerative colitis. I 
shall mention only a few. On the theory that it is a deficiency disease, it 
has been treated in recent years with intestinal extract derived from hogs, 
but without consistent results. The finding of high lysozyme activity in 
the stools led naturally to the treatment of these cases with inhibitors 
of lysozyme. A long series of sulfonamide drugs has each been regarded 
originally as of great value in inducing remission; yet with further ex- 
perience each has been relegated to a much lower place in our armamen- 
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tarium. Thus many therapeutic agents, first hailed with enthusiasm, have 
fallen into disrepute. The hopefulness and patient care with which they 
were originally given remain the most valuable elements in the treatment 
of ulcerative colitis. 

Much less needs to be said about the medical therapy of regional 
enteritis. It would be fair to say that up to the present there has been no 
effective medical therapy for this disease. We know so little of the etiol- 
ogy that we cannot formulate a rational treatment. The natural history 
of the disease is so long, and our knowledge of it so recent, that empiric- 
ism gives us small comfort. It is customary to advise bed rest during 
febrile periods, modified rest otherwise; to maintain a dict low in residue, 
but high in protein, and to repair obvious nutritional losses, as in ulcera- 
tive colitis. We have learned to deal with life stress and emotional con- 
flict as factors of at least secondary importance in producing disordered 
intestinal function. I prefer to think of these measures not as the treat- 
ment of regional enteritis, but as the treatment of the patient who is ill 
with the disease. Whatever their worth, the fact remains that while these 
things are being done many patients improve and some go into lasting 
remission. 

There are still those patients with more extensive involvement of the 
small bowel or with more acute and severe diarrhea and vomiting, in 
whom a trial of the usual conservative measures fails to check the rapid 
clinical deterioration. The surgeon is often reluctant to operate, because 
so little functionally useful small bowel is left. Here the internist has, 
at last, another trump to play. As you know, corticotropin (ACTH) 
and cortisone have been used with conspicuous success in the short term 
management of some of these cases. After treatment periods of two to 
six weeks, the remissions have usually been shortlived, most patients 
relapsing in less than six months. There are indications, however, that 
remissions may be sustained by the continued use of oral cortisone. 

Despite such encouraging developments, the role of the internist in 
the treatment of these diseases is usually less active than he would wish. 
He can often provide only nutritional support, relief from acutely dis- 
tressing symptoms, and the conviction that a devoted friend and servant 
is at hand. He can do little more today for the radical cure of these 
patients than the physician of fifty years ago could do for pneumonia. 
While we strive to develop more effective therapeutic measures, we 
must use to the fullest those which are at hand. 
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THE PHARMACOLOGY OF NEWER 
AGENTS EMPLOYED IN THE TREATMENT 
OF GASTROINTESTINAL DISTURBANCES 
WITH SPECIAL REFERENCE TO REGIONAL 

ILEITIS AND ULCERATIVE COLITIS* 


Freprick F. YoNKMAN 


Imrector of Research, Ciba Pharmaceutical Products, Inc., Summit, N. J 


Lecturer in Pharmacology and Therapeutics, Columbia University, College of Physicians and Surgeons 
re Hr Is a genuine pleasure and distinct honor to participate 
with Drs. Almy and Hinton in this Symposium which 

I deals with the very important problem of regional ileitis 


and ulcerative colitis. It falls to my lot to discuss briefly 
Gesesesesesesa with you the pharmacology of the newer drugs for the 
treatment of these diseases. 

Perhaps the title might just as well have been Regional Ileitis or 
Ulcerative Colitis as far as therapeutic agents are concerned since those 
drugs used in the former condition are so often used in the latter, and 
vice versa. In fact, there are some authorities who consider these diseases 
to be synonymous but manifested in different intestinal areas, or to stem 
from the same disturbed physiologic background, hence the terms: 
regional ileitis, regional enteritis, skip areas, ileocolitis, acute and chronic 
idiopathic colitis or non-specific ulcerative colitis, etc. More recently 
the term, “sacral parasympathetic ulcerative colitis” has been applied by 
Portis,’ to that lower colonic area under exaggerated sacral parasympa- 
thetic neural control, a disturbance from which, he believes, may stem 
all colitis by creeping upward along the colon. For our purposes tonight 
we should prefer to concern ourselves chiefly with the pharmacology 
of those newer therapeutic agents, the value of which has been demon- 
strated. We should also like to suggest for your consideration another 
therapeutic approach to the problem based on the pathophysiology of 
this condition. 

There is general agreement on the presenting symptoms and findings 
of ulcerative colitis; these include abdominal pain and griping, diarrhea 


* Read before the Section on Medicine of The New York Academy of Medicine, January 15, 1952 
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which is often profuse, frequent and bloody, high bacterial content of 
the stools, weight loss which is sometimes severe, fever and general 
malaise associated with anemia and malnutrition. There also seems to be 
quite general agreement on the unknown cause of this condition. Ross- 


miller and Messenger? state: “Failures in management are due primarily 
to the fact that the c cause of regional ileitis (and ulcerative colitis? ) is un- 
known.” It is the consensus that there is no primary infecting organism 
etiologically responsible for chronic nonspecific ulcerative colitis, and 
in terms of specific agents, therefore, therapy is directed toward the 
control of the secondary invaders since they are probably chiefly re- 
sponsible for the fever with its associated diarrhea and dehydration. 
The chief, if not the only, exception to this idea of unknown cause of 
the disease is that of dysentery and ulcerative enteritis due to, or asso- 
ciated with amebiasis, for which obviously there is specific therapy 
available in the form of emetine hydrochloride and other newer specifi- 
cally acting agents. 

In the medical management of this disease, discussed by Dr. Almy. 
he has referred to sulfa drugs and the newer antibiotics for the control 
of secondarily invading organisms responsible for so many of the symp- 
toms. The old list of therapeutic agents is long, but most of its members 
are obsolete, now that well tolerated chemotherapeutic agents in the 
form of the newer antibiotics have proved their value for the control 
of secondary infection. 

Since the advent of the antibiotics many authorities have discarded 
the use of such sulfa drugs as sulfapyridine, sulfaguanidine, sulfadiazine 
and sulfathalidine but as yet this is not a universally accepted custom 
because there are those who believe that conjoint therapy consisting of 
certain sulfa preparations with antibiotics, affords better control of the 
secondary infection than by either alone. This is still a moot point but 
justifiable when one considers the probability of pharmacologic potentia- 
tion of one type of agent by the other, a feature which so often can be 
demonstrated when employing different types of pharmacologic agents 
for other diseases. 

The pharmacology of these newer chemotherapeutic agents is quite 
well established but it may be pertinent to remind ourselves that dangers 
still abide. even though less frequently than earlier, with the promiscuous 
use of such agents. The sulfa drugs, even sulfadiazine and sulfathalidine, 
may stil] cause nausea and vomiting or potentially such undesirable 
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accidents as drug or allergic reactions, and agranulocytosis, even though 
very rarely. The same holds true to lesser and varying degrees for the 
more recently developed antibiotics, aureomycin, chloramphenicol and 
terramycin. These agents may potentially present serious types of “drug 
symptoms” but in differing frequency and perhaps lessened sev erity. 
May we hasten to add, however, that the antibiotics just cited have 
proved to be very safe, but drugs, being what they are, foreign bodies, 
we must anticipate that with widespread usage, some of these aberrant 
or toxic manifestations, even though rare, will appear. 

No doubt such factors as variability of absorption associated with 
intestinal motility, the amounts of pus, mucoid secretion and blood 
present, and the predominance of certain types of secondary infectious 
organisms will demand, in some cases, much larger doses of antibiotics 
than normally employed. Should absorption of such increased dosage be 
more abrupt than anticipated, rather early exacerbation of nausea and 
vomiting and general malaise might be encountered with some anti- 
biotics. Such might well be the case if antispasmodics were to be sud- 
denly included in the drug regime for the relief of cramps and intestinal 
griping, thus retarding intestinal motility and permitting greater and 
more rapid absorption in some cases. 

The danger of too rapid absorption of the antibiotic may be dimin- 
ished to some extent by its incorporation in, and simultaneous adminis- 
tration with, one of the available cellulose preparations.* Experience 
demonstrates that such a colloidal vehicle is desirable because it permits 
not only rather steady release of the antibiotic but also tends by its 
viscous characteristics to cushion the inflamed intestinal mucosa, with 
its exposed sensory dendrons, against the irritating properties of these 
newer agents. Such irritation of the gastrointestinal tract may lead to 
reflex nausea and vomiting, to hyperperistalsis and griping, and these 
reactions may be favorably affected by the demulcent mixture of the 
antibiotic in any one of the available protective celluloses. Various 
preparations of colloidal aluminum hydroxide have been employed in a 
similar manner with success; they tend to defeat irritation by their de- 
mulcent and mild astringent properties in the intestine, but this feature 
is often unbalanced by the difficulty of releasing effective titers of the 
antibiotic for the situation at hand.* Therefore, the celluloses (or even 
milk or Pepto-Bismol) may be used in preference, since they do not 
interfere so markedly in releasing the antibiotic and limiting absorption 
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Taste 1— AUREOMYCIN: 750 MG. FOUR TIMES PER DAY, BY MOUTH 


Cultures** 


Smears* E.Coli 
Days Gram A. Aerog Pro- Pseudo- 
Case Diagnosis Admin. + -- Yeasts S.Faecalis Spores teus Monas Yeasts 


17 Leocolitis 21, 0 1+ i+ 0 Absent 0 + 1+ 
18 Ca. rectum 2%, 0 2 1+ 0 Absent 0 4+ 4+ 
19 Ca. rectosigmoid 2%, 0 0 2+ 0 Absent 0 0 4+ 
20 Ca. sigmoid 2% 0 2+ 1+ 0 Absent 4+ 0 0 
21 = Regional Enteritis 2%, 0 0 1+ 0 Absent 4+ 
22 Tleocolitis 2%, 0 0 1+ 0 Absent 0 0 4+ 
23 Spl. Flex. Colon 234 0 0 3+ 0 Absent 0 4+ 
24 Ca. Rectum 2%, 0 2+ I+ 0 Absent 4+ 0 0 
2% CUC. 2, I+ 0 Absent 4+ 0 0 
26 =Reg. Lleocolitis 3 0 1+ 0 Absent 2+ 0 0 
27 Ca. Rectum 3 0 0 i+ 0 Absent 0 0 4+ 
Perf. Divert. Sig. 
Vesical Fist. 314 0 2+ 2+ 0 Absent 0 4+ 0 
29 C.ULC. 0 0 2+ 0 Absent 0 0 4+ 
Ca. Sigmoid 0 1+ 0 Absent 0 0 4+ 
31 Tleocolitis 3Y, 0 0 2+ 0 Absent 0 0 4+ 
32. Ca. Sigmoid 31, 0 0 2+ 0 Absent 0 0 4+ 
33. Trans. Colon 31, 0 1+ 0 Absent 0 0 2+ 
34 =Ca. Rectosigmoid 3Y, 0 3+ 0 Absent 4+ 0 1+ 
35 Ca. Rectum 3% 1+ 0 2+ 0 Absent 0 0 4+ 
Rectum 31, 0 0 2+ 0 Absent 0 0 4+ 


(x980); 2+, from 1 to 10 microbes per field; 3+, numerous organisms per field; 4+, myriads of 

organisms per field. 

** The approximate numbers of bacterial colonies per plate were indicated as follows: 1+-, 5 or less; 
2+, 6 to 50; 34-, 51 to 200; 4+, more than 200. | 

(Dearing, W. H. and Heilman, F. R., Proc. Staff Meet. Mayo Clin. 25: 91, Feb. 15, 1950. 

Reprinted by permission from the Mayo Clinic). 
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by the mucosa**° while simultaneously exercising their favorable pro- 
tective effects on the highly sensitive inflamed mucosa. 

The effect of aureomycin on fecal bacterial flora in ulcerative colitis 
and other intestinal diseases, is well represented by Table I.’ After two 
or three days of oral treatment, one notes the early and complete dis- 
appearance of E. coli, A. aerogenes, and Streptococcus faecalis; this is 
quite typical but not true of all cases. Furthermore such “bowel steriliza- 
tion” is often only temporary despite sustained therapy. Note that there 
seems to be an associated predominance of yeasts; actually there is an 
increase in yeast content when cultured, which fact had early forecast 
the potential dangers of prolonged aureomycin therapy as verified 


‘ 
. * The approximate numbers of bacteria were recorded as follows: 1+, 1 microbe in several fields —. 
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Fig. 1—Effect of sulfaguanidine on bacterial flora in ulcerative colitis 
(Marshall, H. C., Jr. et al, J.A.M.A., 144: 900, Nov. 11, 1950. 
Reprinted by permission from the J.A.M.A.) 


recently by the appearance of fungal infections of the liver and other 
areas.* 

The work of Marshall and his associates® as presented in Figures 1 
and 2, indicates the potential danger associated with prolonged therapy 
by sulfaguanidine and by the newer antibiotic agents; a varying degree 
of resistance is developed by certain organisms normally present in the 
gastrointestinal tract and this fact obviously becomes of major import 
when considering the use of these drugs in preparing the patient with 
ulcerative colitis or regional ileitis for surgery. 

Marshall and his associates* conclude in part as follows: 

“A fecal bacterial flora resistant to sulfonamides, penicillin, strepto- 
mycin, aureomycin and chloromycetin develops in patients with chronic 
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CASES 


BACTERIA PER GRAM FECES 


Cast 
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o—o 6 CASES 
(37 DETERMINATIONS 


1 CASE 
{s DETERMINATIONS 


is 19 2 23 


Fig. 2—Bacterial flora in ulcerative colitis during chlorampheni- 
col therapy. (Marshall, H. C., Jr, et al, J.A.M.A., 144: 902, Nov. 
11, 1950. Reprinted by permission from the J.A.M.A.) 


ulcerative colitis after varying periods of continued administration of 
these drugs. 

“Average aerobic bacterial counts seemed to rise above control levels 
after varying lengths of time of oral administration of penicillin, strep- 
tomycin, aureomycin and chloromycetin.* 

“The bacteriologic studies suggest that chemotherapeutic agents 
should be reserved for the infectious complications of the disease and 
be limited in duration to prevent the development of a resistant fecal 
flora.” 

Regarding the mechanism of action of the chemotherapeutic agents 
discussed, there is little that can be said except to emphasize two facts: 
first, the sulfa drugs still act apparently by interfering with PABA 
(paraminobenzoie acid) and its assimilation or utilization by the bacterial 
cell as one of its nutrient materials, thus literally starving it to death, and, 
second, despite much theorization no similar, known, clean-cut competi- 
tive inhibition seems to prevail in reference to the antibiotics. It is thought 
that chloramphenicol may act against typhus organisms by “wrapping 


* There is no reason to anticipate that terramycin would behave differently 
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itself around the bacterial wall,” so to speak, interfering thus with bac- 
terial enzymic features and metabolism in general. Specifically, chloram- 
phenicol is known to inhibit glutamate assimilation" and to disturb nucleic 
acid metabolism;"' J. Marmur and A. K. Saz"* tentatively conclude that 
“chloramphenicol inhibits the synthesis of the adaptive enzymes which 
initiate the dissimilation of gluconate.” Likewise, terramycin is capable 
of blocking the utilization of ribonucleic reserve by FE. coli.”* It is highly 
probable that aureomycin may exert similar embarrassment of certain 
metabolic activities. 

The pharmacologic mechanism of relief, when afforded, by hog’s 
stomach and intestine is not known. Gill contends that they act by 
replacing some vital component absent or deficient in ulcerative colitis, 
but this remains to be proved. 

Intense interest accompanied the finding of increased lysozyme con- 
tent of the stool of the patient with ulcerative colitis. There soon fol- 
lowed the use of agents to inhibit lysozyme activity, in the form of 
sodium hexadecy] sulfate and of Aerosol OT (a detergent) but their 
pharmacology need not be discussed in view of Machella’s potent state- 
ment™ that “the inhibition of lysozyme (by these agents) does not 
alrer the clinical course of the disease.” 

Intestinal griping and cramps can still be quite well controlled by 
anticholinergic blocking agents like atropine or some of its synthetic 
substitutes; if insufficient in effect they can be supported by codeine or 
Demerol but preferably not by morphine because one of the pharmaco- 
dynamic features of the latter is its capacity to constrict the smooth 
muscle of the intestine,"* and cases of “silent perforation” of ulcerated 
areas have been reported. 

You will note that we have not referred to the action of ACTH 
and cortisone in these diseases, chiefly because their value is still equivo- 
cal, despite some encouragement; likewise, their basic mechanisms of 
action in these diseases have not been clarified. Hence there is little that 
one can say at the moment regarding their pharmacology in ulcerative 
colitis. 

Successful though antibiotic and antispasmodic therapy may be, 
such relief is all too frequently of only a temporary nature. This leads 
one to believe that the underlying cause of ulcerative colitis must be 
re-searched. Particularly is this true when one realizes and appreciates 
the excellent results reported after psychotherapy by Grace and Wolff"? 
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and others, as employed in severe, refractory cases in which the stools 
were bloody and diarrheic in nature, but free of pathogenic organisms 
or amebae! There may well be logic in the approach of Portis’ who 
considers that treatment should be early directed to the element of 
cholinergic predominance (that is, sacral parasympathetic influence) 
leading to the condition which he describes as “sacral parasympathetic 
ulcerative colitis.” (In view of remarks to follow, a better term may 
prove to be “Sacral Autonomic Ulcerative Colitis.”) “Medical neurec- 
tomy” by means of atropine or its substitutes may give temporary relief 
(along with antibiotics for the control of secondary infection) but 
either surgical neurectomy, as exercised by Shafiroff and Hinton’* or 
surgical resection of the distal colon in this special situation may have 
to be resorted to if psychotherapy and medical management do not 
control this condition. 

We therefore return to the pathologic picture of ulcerative colitis 
which is characterized by: 

Edema (engorgement) 
Readily bleeding areas on slight contact 
Friable mucosa 

These could well be the reflection or the result of cholinergically 
induced smooth muscle spasm leading in turn to tissue ischemia and 
hypoxia,” thence to increased capillary permeability associated with 
hypoxia and improper metabolism and function of mucosal tissues. Also, 
edema and easily provoked bleeding could indicate poor venous and 
lymphatic return, caused by mechanically compressed vascular elements 
in the spastic smooth muscle areas of the intestinal wall. If such intestinal 
spasm were the chief factor in noninfectious ulcerative colitis, atropine 
and agents acting like it should be more ¢ffective than they are in clear- 
ing up the edema and engorgement. 

It would seem therefore, that another important division of the 
automatic nervous system to be held suspect in the production of edema, 
is the “true sympathetic” or thoracolumbar sympathetic portion, the 
normal counterbalance to the parasympathetic influence, that is, the 
adrenergic as counterbalanced by the cholinergic system (Fig. 3). Such 
adrenergic or sympathetic influence is conducted through the splanchnic 
nerves and sympathetic components of the pelvic plexuses, resulting in 
relaxation of gastrointestinal smooth muscle, except at the sphincters 
where contraction results. Sinmltaneously, sympathetic neural impulses 
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Fig. + Supplied through the courtesy of Winthrop-Stearns, Inc. 


produce a constriction of the smooth muscle of all blood vessels in the 
intestine, resulting, first in blanching and hypoxia, and constriction of 


20 


the precapillary sphincters, as demonstrated so well by Lutz and Fulton 
and by Chambers and Zweifach*' and others (Fig. 4, 5 and 6). The 
secondary result of such sustained precapillary sphincteric constriction 
could well be edema, poor lymphatic and venous return, mucosal fri- 
ability and hemorrhage. 

Sustained sympathetic or adrenergic blockade by chemicals would 
seem to be in order and to the best of our knowledge, it has not been 
attempted as yet except of course in the form of resection. If surgical 
parasympathectomy be in order for varying degrees of relief, surgical 
sympathectomy should likewise seem rational, either by itself or along 
with parasympathectomy; in fact, such a procedure is actually exercised 
by Shafiroff and Hinton,’* since the sympathetic fibers are so intimately 
interwoven with the parasympathetic in the pelvic plexuses that they 
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Fig. 5—Supplied through the courtesy of Winthrop-Stearns, Inc. 


are both transected in their type of neurectomy. Hence, if surgical sym- 
pathectomy be justified, then medical sympathectomy should likewise 


seem judicious. 
To be sure the engorged, edematous mucosa, under severe emotional 


stress as precipitated by the examiner, may not always lead to visible 
blanching. Such areas of temporary blanching as reported by Almy* 
may be spotty because they may be, as yet, nonengorged areas even 
though small; in other words, they may reflect the fact that the preca- 
pillary sphincters in these very small areas were, as yet, not involved 
until insulted by excessive experimental emotional stress while under 


proctoscopic observation. 
We should like to propose therefore that we consider a fresh ap- 
proach to the problem of ulcerative colitis and regional ileitis, namely 
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Fig. 6—Supplied through the courtesy of Winthrop-Stearns, Inc. 


that from the point of view of sympathetic or adrenergic predomimance 
which could well be an independent reflection of emotional stress—if 
you will, a sort of “gastrointestinal Raynaud’s disease.” On the other 
hand, one might well conceive of such adrenergic predominance occur- 
ring simultaneously with excessive cholinergic influence in the same 
area, the former producing edema by precapillary (and probably ven- 
ous) constriction, and the latter by mechanical interference due to spasm 
of smooth muscle in the intestinal wall. Would it not seem logical that 
if the edema associated with thrombophlebitis of a leg or an arm can 
be ameliorated by appropriate adrenergic blocking therapy, by breaking 
precapillary sphincteric spasm, such benefit might likewise prevail if 
similar agents were to be employed for attacking the edema associated 
with regional ileitis and ulcerative colitis? There are several such agents 
available today. These include the following: 
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Peripheral Blockers 

Readily Available 

Benodaine (?) (i.v.) (Merck) 
Dibydroergot preparations (CCK-179-Sandoz ) 
Regitine and Priscoline (?) (orally) (Ciba) 
Experimentally Available 
Ro2z-3248 (7) (orally) (Hoffmann-LaRoche) 
SY-28 and SY-30 (Parke-Davis) 
Lilly-o8124, etc. (>) (large series) (Eli Lilly) 
Dibenamine (i.v.); SKF 688A (orally) (Smith, Kline and 
French). 
| Ganglionic Blockers 
| Readily Available 
Etamon (TEA) (Parke-Davis) 
C6 (Hexamethonium) 
Experimentally Available 
Pendiomide (Ba-9295) (Ciba) 
Su-1194 (Ciba) 
Arfonad (Hoffmann-LaRoche) 

If the concept as presented seems to be well founded, we should like 
to propose that those of you primarily interested in the diseases under ‘ 
discussion tonight attempt to place the bowel at complete physiologic 
rest if possible. To do so, one could employ atropine or its substitutes 
to insulate against acetylcholine’s tonic and propulsive influences, and 
any one of several adrenergic blocking agents to insulate the gastrointes- 
tinal blood vessels against adrenergic vasoconstrictive influences. Theo- 
retically, one might choose to use a single agent such as Etamon or 
hexamethonium, both ganglionic blocking agents which block impulses 
at the prepost-ganglionic synapse throughout the entire autonomic 
nervous system, that is, in the parasympathetic as well as the sympathetic 
pathways. On the other hand, such therapy might well have to be 
sustained, and in reference to the sympathetic portion of the nervous 
system in particular, be fortified by peripherally acting adrenergic 
blockers because of the nature of local disturbance at the precapillary 
sphincter, Again, to be sure, in the exercise of such a dual approach in 
the establishment of double “medical neurectomy” one must consider it 
only as an experimental adjunct to the well delineated fundaments of 
Medical Management discussed by Dr. Almy. 
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The potential role played by adrenergic or sympathetic predomi- 
nance in these diseases is still unproved from a medical point of view but 
seems plausible. If it were to be proved untenable, the greater would 
be the challenge for further research. In the words of Robert Browning, 
“a man’s reach should exceed his grasp, or what’s Heaven for?”. 
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pDIscUSSION of the surgical management of regional ileitis 

and ulcerative colitis might possibly convey the thought 
A that the two diseases are separate clinical entities, but 
| when one reviews the clinical cycle of the two diseases, 


Gesesesesesetd it is difficult to consider them other than one idiopathic 


disease for which we are still seeking the least mutilating surgical pro- 


cedure in those cases not responding to conservative management. 


We are aware that the disease called regional ileitis is self-limited in 


a definite percentage of the cases as seen when mistakenly operated upon 


for acute appendicitis and an accurate diagnosis established and, obvi- 


ously, many other “burnt out” cases occur before a definite diagnosis 


is established. Those cases not cured by medical management and coming 


to surgery are those representing the complicated phases of the disease « 


and though it cannot be proved, would seem to represent a minority 


of the cases. 

Ulcerative colitis, likewise, represents various degrees of severity 
or progressiveness and in the majority of instances, an operation is not 
indicated.':* Lahey' gives the instances of 308 operations in 770 cases 
in his clinic and Ault,* 23 in 120 cases. 


PATHOGENESIS 


In many, if not most, surgical articles dealing with the operative 
management of the two diseases, we are led to believe that regional 


ileitis and ulcerative colitis are essentially separate clinical entities. 
Crohn, Ginzburg, and Oppenheimer,* in their original article on re- 
gional ileitis as a clinical entity, state that the disease, in the late phases, is 
limited to the terminal 10-14 inches of the ileum, but in some instances, 
internal fistulas have occurred between the ileum and cecum or ascending 
colon. They advocated resection of the terminal ileum and cecum, but 


* Read before the Section on Medicine of The New York Academy of Medicine, January 15, 1952, 


714 
| 
| 


Surgical Management of lleocolitis 715 


reported one recurrent stenosis in fourteen cases treated surgically and 
felt the resection had not been carried sufficiently cephalad to the 
lesion to eradicate the disease. In a more recent discussion, Crohn* stated 
that ileitis and colitis are essentially the same disease and belong, more 
or less, in the same family and are seen in young people. In an article 
just published by Garlock, Crohn, Klein, and Yarnis,® they report on 
the long term results of surgical treatment of regional ileitis, There were 
fifty-seven cases of ileocolostomy with exclusion, forty-five with pri- 
mary resection, sixteen with two-stage ileocolic resection, and nineteen 
with combined ileocolitis. It was their feeling, at the present, that 
ileo-transverse colostomy with exclusion is the operation of choice. 

A recent article by Warren and Mckittrick® reporting on 495 cases 
of ulcerative colitis treated at Massachusetts General Hospital where 
255 Or §1.5 per cent had conservative treatment and 240 or 48.5 per cent 
definitive surgery, there was an involvement of the terminal ileum in 
the disease process in 31 or 20.4 per cent of 152 ileocolonic specimens 
examined by the Department of Pathology. This is in keeping with the 
macroscopic finding of regional ileitis in three of twelve patients having 


a pelvic neurectomy for ulcerative colitis in the cases to be reported 
this evening. Also, Garlock et al.* had nineteen cases of ileocolitis or 
14 per cent in 137 cases of regional ileitis just reported. Such definite 
percentages of ileitis in ulcerative colitis or colitis in regional ileitis would 
make it difficult to consider the two diseases other than as one clinical 


entity. 
EtrioLocy As AFFECTING SURGICAL THERAPY 


Three decades ago, Sir Humphrey Rolleston’ stated ulcerative colitis 
was not due to any specific organism, but rather to various bacteria in- 
vading the mucosa with a decline of the resistance of the host. Currie 
and Webster* have carried out experiments on dogs to prove the colonic 
mucosa might be susceptible to proteolytic enzymes from the pancreas 
in high concentration which would initiate ulcerative lesions and, 
when followed by infection, lead to ulcerative colitis, 

We are aware that ileitis may develop in patients having had an 
ileostomy and total colectomy to such an extent as to require further 
definitive surgery and I have a patient in whom the disease progressed 
to such an extent the pathologist called the removed segment of ileum 
ulcerative colitis. 
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Tue Resvucts or ILeostoMy AND CoLecTroMy 


Warren and Mechittrick,” in their report on 240 cases treated with 
definitive surgery, stated that 140 or 66.6 per cent underwent a complete 
remission following ileostomy. Lahey,' reports 308 cases or 40 per cent of 
those seen in his clinic received definitive surgery and he feels a colec- 
tomy is indicated in all patients with a permanent ileostomy. One late 
complication following ileostomy and colectomy is prolapse of the 
ileostomy. Lahey,’ Warren and Mechuttrick,® and Cave," reporting on 
large series of cases, point out that prolapse of ileostomy is a real prob- 
lem which may need subsequent surgery. Warren and Mckittrick® state 
that in twenty-eight or 13.3 per cent of their patients it reached such 
proportion that it demanded relief because of symptoms produced. 

Acute intestinal obstruction is seen five and ten years after colec- 
tomy. Prolapse of the ileostomy and acute obstruction of the intestine 
will occur as a sequel of colectomy in one-third of the patients followed 
on an average of five years. Salt depletion and electrolyte imbalance 
is Not an uncommon occurrence and Cave," in reporting of 101 cases, 
feels it is a real post-operative problem. 

Cancer developing in the colon of patients with chronic ulcerative 
colitis is referred to as a real danger, whether or not they be carried 
on prolonged medical management and have an ileostomy with control 
of their symptoms. Most authors advocating colectomy for ulcerative 
colitis cite it as a real danger; few give definite percentages of cancer in 
the specimens removed for the chronic ulcerative colitis, but Cave 
gives three cases of cancer in 101 patients operated upon for ulcerative 
colitis. On the two surgical services with which I am associated and in 
my practice, | have knowledge of seventy cases of ulcerative colitis 
and there have been five cases of malignant degeneration or 7 per cent. 
In 1948, there were 1,444,357 deaths from all causes in the United States 
and of these, 33,694 died from cancer of the small and large intestine, 
excluding the duodenum. The percentage of deaths from this cause was 
2.3 per cent, but one should remember that ulcerative colitis is seen 


more frequently in young people. 
Oruer Meruops or SurGcicaL THERAPY 


Vagotomy was introduced in 1948 by Dennis, Eddy, Frykman, 
McCarthy and Westover’® as a method of treating idiopathic ulcerative 
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colitis and regional ileitis. In October 1946, they performed a vagotomy 
on a 20-year-old girl who had previously had all her colon and 1 5/6ths 
of her ileum removed for colitis and ascending ileitis. Severe involve- 
ment of the remaining small bowel failed to respond to conservative 
measures. Vagotomy plus revision of the ileostomy resulted in a strik- 
ing improvement. It was then employed in a few more patients because 
they felt it should be completely evaluated. A delay in gastric emptying 
was known to occur in patients having vagotomy for ulcers. They felt 
there was probably a delay in emptying of the small and large intestine 
as well as the stomach. In eight patients before vagotomy, the time of 
passage of barium through the small intestine was 3.5 hours and after 
vagotomy was 7.5 hours. In the large intestine, they estimated it 3.1 
hours before operation and 11.3 hours after the vagotomy operation. 

Eddy" has reviewed the late results of vagotomy in forty-two of 
the University of Minnesota patients of whom 18 had ulcerative colitis, 
four regional ileitis, eighteen combined ileocolitis, and 2 previous colon 
surgery without a cure. The follow-up averaged 18.9 months. He states 
that few of the patients have shown a dramatic return to normalcy and 
many have had little immediate benefit. The usual course was a pro- 
gressive lapse into a quiescent state with healing of the involved bowel. 

The report from the University of Minnesota Hospitals demonstrated 
that over a ten year period in fifty-seven patients treated conservatively 
there was a 28 per cent hospital mortality. McKittrick and Moore” re- 
ported from Massachusetts General Hospital that from 1932 to 1947 in a 
total of 372 cases of which 229 were not operated upon, there were 
twelve deaths or a 5 per cent mortality. 

Over three years ago, we became interested in the possible surgical 
attack on ileocolitis by a pelvic autonomic neurectomy and have had 
some experimental experience on dogs’ as well as observations on 12 
patients operated upon by this approach;":'* the first case being now 
over three years post-operative and the last over six months. 

The animals showed a definite increase in c.' nic motility following 
external pain stimuli. Following parasympathec. “ny and vagotomy, the 
response was unaltered. However, after section of both the pelvic sym- 
pathetics and sacral parasympathetics, marked changes occurred both in 
the basic pattern of intestinal motility and response of the colon to exter- 
nal stimulation. The interpretation of an altered pattern in colonic or 
bladder function in the animal experiments should be determined more 
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accurately by the Otto-Gauer pressure manometer than by balloon 
kymographic tracings which we employed. We are now in the process 
of having a six-channel universal recorder made, which with the Orto- 
Gauer manometer, will give us a means of recording more accurately 
in humans the changes occurring in the intestinal tract, bladder, or vascu- 
lar system during the operative procedures, and also the pre-operative 
and post-operative changes in patients having a pelvic autonomic neu- 
rectomy for ulcerative colitis. 


Devcerertous Errects oF OPERATIONS ON THE PARASYMPATHETICS 
oR SYMPATHETICS For Diseases OF THE GASTROINTESTINAL TRACT 


Vagotomy is frequently done for duodenal ulcers and occasionally 
done for acute and chronic pancreatitis as well as regional ileitis and 
ulcerative colitis. Splanchnicectomy, celiac ganglionectomy, and thora- 
columbar sympathectomy, minimal or fairly extensive, sixth thoracic 
through the second and third lumbar, is being done likewise for relaps- 
ing chronic and calcareous pancreatitis and the pelvic autonomic neu- 
rectomy on a few cases of ulcerative colitis which we are reporting. 

We became interested in pancreatic function as determined by the 
secretin test in patients having had vagotomy for duodenal ulcers and 
patients having had thoracolumbar sympathectomy for essential hyper- 
tension. With that in mind, one of our Resident Surgeons, Robert B. 
Pfeffer,"® has studied thirty individuals: ten normals, ten having had 
rather extensive thoracolumbar sympathectomies for hypertension, from 
at least the fifth thoracic through the third lumbar with the greater, 
lesser, and least splanchnics also removed, and ten with transthoracic 
vagotomy for primary duodenal ulcer. In the sympathectomy group, 
the average post-operative period, at the time of the study, was 3.8 
years, and in the vagotomy group, the average was 4.8 years at the time 
of study. 

The sympathectomy group has maintained function quite comparable 
to the normals, with both groups experiencing an increased output of 
enzyme following vagal stimulation. The overall response in the sympa- 
thectomy group was a 93.8 per cent rise as against a 98.5 per cent rise 
in the normals with both groups showing an increased concentration 
of enzyme. This is in marked contrast to a decline in enzyme activity 
of 337-5 per cent following vagal stimulation in the vagus resection 
group with a corresponding decrease in concentration. 
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The results of these tests indicate that the vagus nerves have a de- 
cisive effect on the production of pancreatic enzymes in man. After an 
average period of four years, eight months, the vagus resection group 
revealed sub-normal pancreatic function, both in the resting state and 
following secretin administration, When placed under maximal stimu- 
latory stress with the hormone secretin and vagal excitation, there is not 
only a statistically significant decrease in volume and enzyme output and 
concentration, but unmistakable signs of pancreatic exhaustion. It is 
possible, from the experimental work of Currie and Webster,® if it can 
be applied to humans, that the diminished pancreatic secretion may be 
beneficial in regional ileitis and ulcerative colitis. 

In sharp contrast to this, the sympathectomy group has maintained 
pancreatic function about normal after an average post-operative 
period of three years, eight months. The sympathetic and splanchnic 
nerves seem to have little effect on the output of pancreatic juice in 
man. Shingleton, Fawcett, and Vetter'’ have recorded similar findings. 

In the patients having pelvic autonomic neurectomy, Joseph Pick, 
Associate Professor of Anatomy in the New York University College of 
Medicine, has studied the hypogastric nerve, the superior hypogastric 
ganglion, and the inferior hypogastric ganglion and finds paraganglion 
cells which may possibly have some physiological significance as to 
etiology and surgical therapy, but many experimental and clinical studies 
have to be done before conclusions can be drawn. Truex,'* in the most 


recent article on chromaffin tissue in the sympathetic system, states 
that Gutowski, in 1924, in an extract from stellate ganglia of dogs and 
calves, demonstrated a pharmacological effect of adrenalin and that 
the embryonic origin of chromaffin tissue was from the primitive cells of 
the sympathetic nervous system. 

In the medulla of the human adrenal gland, he found chromaffin 
cells with wide variation in size, shape, and distribution. He could not 
demonstrate intra-ganglionic chromaffin cells in specimens removed from 
humans in operations for essential hypertension. 

He did demonstrate chromaffin cells in the para-ganglia adjacent to 
the sympathetic ganglia and the histologic appearance was like that seen _ 
in pheochromocytoma. 


Discussion 


We are not in a position at the present to advocate pelvic autonomic 
neurectomy as a general procedure for ileocolitis, but feel our results 
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suffering from ileocolitis. 


( 


are sufficiently encouraging to warrant its use in selected cases. Notably 
among these would be the patients with massive hemorrhage in the 
acute stage of the disease. 


We have plans for a rather extensive program of investigation of 
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LIVER FUNCTION TESTS IN INFANCY® 


Rutu C. Harris 


Associate in Pediatrics, Columbia University College of Physicians and Surgeons, New York City 


Sue differential diagnosis of jaundice within the first six 
months of life has become very important within the past 
T 5 or 6 years for several reasons, First, surgeons who have 
previously explored infants with clinical signs of obstruc- 
Gesesesesesesd tive jaundice have found that one or two of these chil- 
dren who were sent home to die because no bile ducts could be found 
have miraculously recovered. Second, a small number of infants with 
hemolytic disease from Rh or blood group incompatibility have shown 
progression of symptoms of jaundice until the stools become acholic 
and no urine urobilinogen is found. This obstructive phase has lasted 
from one to four months and then, in most cases, has cleared with com- 
plete recovery of liver function. Third, there has been in recent years 
increasing recognition of the possibility of infectious jaundice in the 
first few months of life. 

The need for diagnosis by medical means is obvious. Not only is the 
operative risk of surgery itself to be avoided, but the operative mortality 
rate in these infants has been higher than seems necessary. Last month 
at the Academy of Medicine, Dr. Robert McGovern,’ of New York 
Hospital, presented mortality figures which indicated that infants under 
three months of age with what looks like obstructive jaundice frequently 
succumb to operation, whereas, of those who are left alone, almost all 
survive to lose their jaundice. At our hospital, of twenty-four infants 
under six months of age with intrahepatic disease not due to Rh incom- 
patibility, the mortality rate within the first 6 months of life was 25 per 
cent, regardless of surgical intervention. 

In order to evaluate more adequately the liver function tests that are 
available, it would be wise to assess the normal expectancy in this age 
group. Elevation of serum bilirubin in the neonatal period and its relation 
to blood destruction, liver immaturity and circulatory inadequacy are 


* Presented on January 10, 1952, at The New York Academy of Medicine, Meeting of the Section 
on Pediatrics. 
This study was supported in part by a research grant from the Mead Johnson Company 
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Taste I~—LIVER FUNCTION TESTS 


BSP 
5mg./Kgq. Thymol 
435 min. Ceph. Turbid- Colloidal Takata 


sample Floc. ity Gold ara 


Investigator Cases Age 


12-2l6hrs. 10.2% 


Yudkin and Gellis 


1949 
32. days Neg. Neg. Neg. 
2) Mollison and Cutbush 14 20% 
1949 


3) Hanger Newborn Neg. 
: 4) Desmond et al. 108 Newborn (0.77— 
1949 


Salmon and Richman 2-243 hrs. Pos.— 
1943 early 

Neg.— 

end of 

Ist wk. 


Halbrecht et al. Cord Blood Pos.— Low 

Israel 1950 85% 18% 
10 Sdays Pos.— Normal 

85% 


well known to this audience and will only be mentioned as the obvious 
guidepost to the problem. 

In a survey of reports of the usual response in young infants, Yudkin 
and Gellis? and also Mollison* have found that bromsulphalein retention 
of 10-20 per cent within the first nine days of life parallels the period of 
expected bilirubinemia (Table I). In the newborn period the cephalin 
flocculation was found negative by Gellis’ and also by Hanger.* Salmon 
and Richman,® however, in 1943, noted that the earliest samples gave 
positive results, while tests made at the end of a week were negative. In 
agreement is Halbrecht® who reported positive cephalin flocculations on 
cord blood of infants, also positive tests at the end of eight days. 

Tests of thymol turbidity and colloidal gold precipitation have been 
universally found negative. Desmond,’ in 1949, studied the thymol 
turbidity in 108 newborns and noted exceptionally low values. This was 
correlated with the low beta globulin and lipids in this group. 

A more complete partition of serum proteins in newborn infants has 
been carried out electrophoretically by Longsworth® and Moore.® In 
Fig. 1 are given the levels of the various fractions as determined earliest 
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CANAL 
SERUM ZINC SULPHATE TURBIDITY LEVELS 
IN 


214 NORMALS 


Fig. 2—Chart of the serum zinc sulphate 
turbidity levels in 199 normal infants and 
children and in 15 adults. 


<_ 
Reprinted from the article by D. H. Moore, 
PRENATAL POSTNATAL R. Martin du Pan and C. L. Buxton (ref. 9) 
in the American Journal of Obstetrics and 
Fig. 1—Chart indicating the development of Gynecology 57 312, Feb. 1949, with the per- 
serum proteins in the human fetus and during mission of the publisher and the authors. 
the first 10 months of postnatal life. Changes 
in maternal serum during pregnancy are also 
shown. 


in fetal blood and later in seven infants by Moore. The low albumin 
and beta globulin values are shown. At the bottom of the figure it can 
be seen that the maternal level of gamma globulin is lower than that in 
the cord blood. The high newborn values gradually fall to a low level 
at three months of age and maintain that level during the next seven 
months. From this chart it is fairly obvious that the positive cord cephalin 
flocculations are correlated with high cord gamma globulin levels. The 
negative values by the end of the first week again parallel the fall in 
gamma globulin. The normal extremely low gamma globulin levels at 
the 3rd month of life may be very important in determining the ultimate 
response to turbidity tests in disease. What may be a significant elevation 
of gamma globulin may still not be enough to convert negative floccula- 
tion tests to positive. 

Since electrophoresis is not a simple diagnostic tool for measuring 
gamma globulin it is fortunate that several turbidity tests have been 
devised that are much more practicable. 

In 1947, at the Rockefeller Institute, Kunkel’® developed a turbidity 
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Taste II—CHOLESTEROL 


Esterase 
Total Esters % decrease of free 
Investigator Cases Age av.inmg. YQoftotal after incubation 


1) Sperry 71 4-25 days 133 41-72% 
1936 


2) Halbrecht et al. 63 Cord 103.3 


1950 (62-165) 
10 8 days 144 
3) Day and Perry 27 1-7 days 105.9 46-70% 16.2-61.8% 


(unpub. data) 


test using zinc sulphate as an approximate measure of gamma globulin. 
This test has been used extensively as a valuable diagnostic tool. In 214 
normal individuals (Fig. 2), zinc sulphate turbidities have been carried 
out and it is noted that the high value of 8.6 units (standard deviation 
of 1.98 units) in the newborn period parallels the values found electro- 
phoretically, with a fall by three months to an average of 1 unit with a 
standard deviation of 0.7 unit. This level is maintained during the next 
seven months, then gradually rises to an average of 4.5 units at the end 
of the first year with a standard deviation of 1.5 units. The average value 
in fifteen adults is 9.6 units with a standard deviation of 3 units. This is 
a much wider range than is found in infants. The standard error of meas- 
urement of 166 duplicate determinations is 0.01 wait.” 

Cholesterol determinations in this age group are of interest. In 1936, 
Sperry’* obtained an average of 133 mg. of tor! cholesterol in seventy- 
one infants from four to twenty-five days of «uc. The group from Israel® 
reported in 1950 a low cord cholesterol of \9; ig per cent with an 
increase in eight days to 144. In our hospital in twenty-seven infants 
under 1 week of age, the total cholesterol” likewise shows a low average 
of 106 mg. per cent (Table II). Cholesterol esters were found by Sperry 
to be in slightly lower proportion than in older patients, whereas most 
of our values ranged from 54 to 70 per cent, with only one low value 
of 46 per cent of the total. The cholesterol esterase, expressed as the 
percentage decrease of free cholesterol after twenty-four-hour incuba- 
tion at 37°C. in adults has been depressed in hepatic cell damage and 
normal in obstructive jaundice.'*'® The adult normal range varies from 
30 to 60 per cent. In the newborn group, the range is from 16 to 62 per 
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cent with an average of 39 per cent. This wide scatter makes it less 
useful as a diagnostic tool. 

Sidney Weller,’ of Great Ormond Street Hospital, London, has 
made some interesting observations on the bile pigment of stools in the 
first four months of life. Using the Fouchet test for bile as his test for 
bilirubin, and spectroscopic examination for stercobilin, Weller dis- 
covered that in these young infants stercobilin yas absent from 20 per 
cent of normal stools probably because of “intestinal hurry.” Also 
quantities of bile and stercobilin are present in inverse proportion. Color 
of the stools is sometimes deceiving as several pale green stools gave a 
negative Foucher test for bile, while three whitish specimens contained 
stercobilin. 

Recent reports on the use of aureomycin '? have shown that reduc- 
tion of bilirubin to stercobilinogen in the gut is inhibited by the drug. 
This lack of stercobilinogen may last for as long as six days after with- 
drawal of the drug. It is obvious, then, that if no stercobilinogen is 
formed in the gastrointestinal tract, none can be reabsorbed into the 
portal circulation for re-excretion through the liver or for spillage into 
the urine. Therefore, negative urine urobilinogen has no meaning in this 
age group, while increased amounts would definitely point to increased 
red cell breakdown or liver damage. 

This information may help us to interpret some of the findings in the 
reported cases of hepatitis. In Table III are presented most of the cases 
of hepatitis in infants reported in the past two years.'**? It is of interest 
to note that while the laboratory information is meager, nevertheless 
there are a few important features. In adult medicine elevation of the 
alkaline phosphatase has been interpreted to indicate obstruction. In 
these four reports from infants it is elevated in hepatitis. The flocculation 
and turbidity tests, which are usually abnormal, in this series are fre- 
quently normal. The low urine urobilinogen values parallel the observa- 
tions of Weller in the young age group or may indicate an obstructive 
phase. 

In the next table (Table IV) is presented the Babies Hospital experi- 
ence in the past five years of liver disease under six months of age. The 
group has been divided into twenty-four infants with hepatitis, twelve 
infants with liver damage following erythroblastosis fetalis and sixteen 
infants with bile duct atresia. The most outstanding fact is that by these 
conventional tests for liver function, at this age it is very difficult to 
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Fig. 3—Serum zine sulphate turbidity levels 
in infants and children with atresia of the 
bile ducts as well as those with hepatitis. 


differentiate intrahepatic disease from external obstruction. Those in- 
fants with liver damage following erythroblastosis have fewer abnormali- 
ties of these tests than have those with hepatitis from unknown causes. 
If liver damage from red cell destruction can be dismissed, a definite 
diagnosis may be made in individual situations by careful evaluation of 
a small number of tests. As noted before, phosphatase is of no aid. Total 
cholesterol is high in atresia; urine urobilinogen may be elevated in 
hepatitis. If the serum bilirubin level is below 6 mg. per cent, atresia is 
not likely. Of the tests for protein change, the zinc turbidity appears 
to be the most sensitive. Elevation of gamma globulin may occur in 
parenchymal liver disease and also during the course of any bacterial 
infection. If such secondary infection can be discounted, then a high 
gamma globulin tends to indicate liver disease. 

In Figure 3 are zine turbidity levels in hepatitis and bile duct atresia. 
In the first five months it can be seen that there is a wide scatter in 
patients with hepatitis while in atresia the values are all in the normal 
range. After five months there is no such correlation. This latter finding 
is obviously related to the frequent pulmonary infections that infants 
with bile duct atresia acquire. Therefore, an elevated zinc turbidity in 
the first five months of life is suggestive of an intrahepatic lesion. 
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This study emphasizes three things: 1) Within this age group we 
must be careful about diagnosing atresia of the bile ducts on the basis of 
normal tests for liver function; 2) if exploration is planned, liver biopsy 
and immediate examination by frozen section should be done before 
extensive debilitating surgery is carried out; and 3) serum bilirubin, zinc 
turbidity, total cholesterol and urine urobilinogen may, of all the tests, 
be the most helpful in seeking an answer to the problem after blood 
incompatibility is ruled out. 
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INTRA-CRANIAL CIRCULATORY 
COMPLICATIONS OF INJURIES 
TO THE NECK* 


Gerorce H. Hystop 


Assistant Clinical Professor of Neurology. College of Vhysicians, Columbia University 


INTRODUCTION 


Dy is well known that direct violence to the head, whether 
or not a cerebral concussion or skull fracture occurs, 


may be accompanied by symptoms referable to the neck, 


implying sprain in the muscles or ligaments. 
J Not infrequently the direct violence to the head is 


— 


apparently insignificant and does not cause any apparent intra-cranial 
organic reaction, yet a patient will complain of persisting neck stiffness, 


movement, and equilibratory disturbances that are practically identical 


with what occurs after a cerebral concussion. 

In a patient who is dependable, and who receives competent physio- 
therapy for the “neck sprain” symptoms, the recovery under such treat- 
ment confirms the opinion that these specific discomforts are not by- 
products of any primary cerebral vasomotor instability or lesions with- 


pain in the upper neck and occipital region that interferes with head | 


in the brain. 

Similar discomforts are associated with non-traumatic involvement 
of upper cervical muscles and vertebrae and also in some inflammatory 
and neoplastic cervical cord lesions. 

One can include the psychoneurotic patients who have reflex tighten- 
ing or spasm of the paravertebral muscles and who complain of posterior 
half head and posterior neck pain, and at times sensations suggestive of 


vertigo. 

In these situations, one is presumably dealing with symptoms that 
are on a physiological level and reflex in nature, and not necessarily due 
to any structural change in nerve pathways. 

The varieties of vaso-vagal reactions represent another type of phy- 
siological disturbance with the stimuli often originating in the cervical 


* Presented before the Section on Neurology and Psychiatry and The New York Neurological 
Society, at The New York Academy of Medicine, February 19, 1952. 
From The Department of Neurology, College of Physicians and Surgeons, Columbia University. 
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sympathetic, particularly in the carotid sinuses. Common reaction con- 
sists of a more or less abrupt onset of weakness, pallor, cold perspiration, 
vertigo which may be directional and implying a labyrinthine element, 
and nausea; more severe reactions include abrupt syncope with, in some 
instances, clonic convulsive movements. Soma Weiss' wrote extensively 
about the various vaso-vagal manifestations and commented upon the 
particular variety attributable to a spread of impulse to midbrain hypo- 
thalamic centers — with the precipitating stimuli sometimes purely emo- 
tional or psychological in nature. The concurrence of migraine, allergy 
and vaso-vagal symptoms in some patients points to a constitutional, if 
not genetic, determinant for certain symptom complexes regarded as 
correlated with, at the physiological or physical level, alteration in the 
caliber of cerebral blood vessels. 

The following cases are presented because in one form or another 
the clinical pictures seem to deal with either physiological or structural 
reaction in major blood vessels supplying the brain. 

Case 1 

M. C., female, age 40. 

This schoolteacher had for years suffered “migraine” headaches, usually occurring 
on the second day of menstrual flow. The pain started in the upper cervical region, 
spread forward to the forehead bilaterally, was pulsating in character, and accompanied 
by nausea. 

In the fall of 1946 a chiropractor told her that she had a spinal curvature and 
started “adjustment” treatments, 

On December 14, 1946, as she was getting an adjustment, she lay on a “table” face 
down, with her head rotated far to the left. The chiropractor pressed roughly against 
the left side of her neck. As she was leaving the chiropractor’s office, she noticed “flicker- 
ing lights” in both temporal fields of vision and considerable pain over the left side of 
her neck and face. 

On December 16th during another adjustment, with the same maneuvers, she be- 
came intensely dizzy, saw double, and had pain in the left side of her neck. When she 
finished the treatment and got up to her feet, she noticed dragging in one of her lower 
extremities and was clumsy in using her right hand, That night she became confused. 
On December 17th there was “numbness” in the left hand. There was no double vision 
but there was a tendency to run into objects toward the left. There was immediate 
vertigo on change of head position and she thought also that in walking she tended to 
veer to the left. 

She was admitted to hospital on December 25th. On December 27th spinal fluid 
showed an initial pressure of 110 mm.; there was no rise on deep jugular pressure or 
on abdominal strain; spinal fluid protein was 22 mg.; and .there were 81 white blood 
cells of which 80 per cent were lymphocytes, per cubic mm. 

Temperature, pulse, and respiration were normal. 

X-rays of the skull were normal except for cloudy ethmoid cells. 

On my first examination, December 28th, there were the following abnormalities: 

1. Left upper quadrant homonymous hemianopsia. 

2. Slight reduction in the size of the right pupil which reacted to light with hippus, 
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poor convergence, and a slightly sustained fine lateral nystagmus. 

3. A peculiar alteration of personality, characterized by apathy, slow cerebration, 
a tendency to repeat herself, and inattentive gaze. 

All reflexes were symmetrical and apparently normal. I found no definite cortical 
sensory defect. 

There was no spasm in her neck muscles or pain on change of head position. 

A second spinal fluid examination, January 2, 1947, showed 4 white blood cells and 
was normal otherwise. Further clinical examinations showed slight clumsiness in the 
left hand and transient reflex asymmetries. 

Troublesome dizziness and non-specific head pain gradually subsided but the visual 
field defect and the mental changes persisted. 

On January 18th an electroencephalogram showed a precisely localized abnormal 
response in the right hemisphere at the junction of the parietal, occipital and temporal 
lobes. A pneumoencephalogram, done January 29th, showed a slight diffuse atrophy or 
hypoplasia of both hemispheres with increased extra-cortical space chiefly in the right. 

The mental lassitude and lack of her usual initiative cleared up by April Ist. 

The hemianopsia remained unchanged. 

The patient resumed teaching duty on May Ist. 

I saw her again in the fall of 1947, She was apparently normal except for the field 
defect. 

It was my impression that there was a vascular lesion originating perhaps in one 
of the vertebral arteries or in the basilar artery, affecting particularly the left posterior 
cerebral artery. 


This clinical picture was nicely confirmed by the report of Drs. H. 
R. Pratt-Thomas and K. E. Berger who described two cases of damage 
to brain circulation following cult manipulations.? The patients had 
localized cerebellar trauma with associated thrombosis of basilar and 
cerebellar arteries. Autopsy examinations showed in one case increased 
mobility of the first and particularly the second cervical vertebrae. 


Case 2 

B. S., female, age 57. 

This case is not too satisfactory because the patient had a definite pre-injury psycho- 
neurosis and after her injury the clinical course was interfered with by her introspec- 
tiveness and apprehension. In spite of these beclouding factors, the situation had enough 
in common with that of Case 1 for me to cite the facts. 

On December 3, 1950 she was riding in the right front seat of an automobile which 
her husband was driving. She was listening to the talk of a friend in a rear seat and 
therefore had no warning of an impending collision. 

She remembers being thrown forward and striking her right upper forehead against 
the windshield. 

Her next recall was of trying to extricate her head from under the dashboard and 
that her left lower extremity was sprawled under the steering wheel. She was aware of 
pain in the right occipital and suboccipital regions. 

She does not remember how she got out of the automobile but does remember 
standing on the sidewalk talking with her woman friend. 

Suddenly her vision “blotted out” and for a short while there was alternating mo- 
mentary total blindness and indistinct vision. 

Several hours later she noticed difficulty in moving her tongue and lips so that 
enunciation was poor, and also liquids seemed slow in going down her throat. 
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The only pain she remembered in the next few days was in the region of the left 
knee. 

It would seem that she had an incomplete recall of events until December 6th, when 
she was admitted to hospital where she remained until after December 30th. She was 
apparently unable to give a dependable story of her condition while she was in hospital. 
Her husband confirmed her statement that she did not remember details and was re- 
garded as not clear mentally. She would make queer statements and at times was found 
walking about in a confused state. She would complain of headaches and also pain in 
the right side of her neck which would be increased on head rotation and led her to 
prefer lying on her left side. She also said that when she would try to read, “the words 
made no sense whatever.” 

She was uncertain with respect to visual symptoms but thought that some degree 
of double vision cleared up by the time she left hospital. One day she got frightened 
at the distortion of her facial image when she looked in the mirror and later in the 
day was surprised that her face appeared to be a Copenhagen blue. 

The ophthalmologist who examined her told me that he found no evidence of visual 
field defect or other sign of organic involvement of the cerebral or brain stem visual 


pathways. 

Not only while she was in hospital but after she got home, she was particularly 
troubled by pain in the right upper arm, shoulder and neck. 

She resumed her work as a singing coach but found that she would fatigue very 
quickly, and she was disturbed because music scores became meaningless after a few 


minutes of work. She could not play the piano because movements of the right hand 


and arm caused pain and a feeling of limpness. 
X-rays of the skull were reported as negative. The cervical spine had not been 
X-rayed at first but films taken later showed nothing indicative of trauma. 
I first saw this woman on February 9, 1951. 


Routine neurological examination was negative. 

Physiotherapy was helpful with respect to her neck, right shoulder, and upper ‘ 
extremity complaints. She gradually recovered her ability to apply her mind to her 
work as a singing coach. However, it was not until the fall of 1951 that she appeared 


able to play the piano efficiently without the appearance of pain. She is still troubled 
by intermittent lameness in the right side of her neck, right shoulder, and right arm 


particularly at the region of the elbow. 


This patient shared with the first one a protracted alteration of men- 
tality, as well as certain visual symptoms which appeared practically 
immediately after the trauma sustained. 

Both patients had a sprained neck syndrome. 

This second patient, who had a transient difficulty in speech and 
swallowing, may have had a mild involvement of the lower motor 


cranial nerves. 


Case 


L. L., male, age 21. 

On August 9, 1948, this patient, who was a professional baseball player, was mak 
ing a hook-slide into third base, when he was kicked on the left side of his head in back 
of the ear. He felt the pain of the kick and his head being sharply flexed fully to the 
right shoulder. He yelled as he stayed on the ground and he placed his hands on his 
neck. The manager and the club physician came to him immediately, While the doctor 
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was talking to him, the patient “passed out” for a few seconds — he judged the time 
as so short because he missed only a few words of what the doctor was saying to him. 
When he recovered consciousness, he could not see at all, became frightened, and told 
the doctor. Within fifteen or twenty seconds, his vision suddenly returned completely. 

He was taken at once to hospital. X-rays showed a slight displacement of the 
seventh cervical vertebra to the right. He was put in traction for three weeks. There 
were no symptoms or signs of spinal cord damage. 

When I saw this patient on October 19th, 1948, his only remaining symptom was 
pain in the occipital region radiating down to the back of the neck, toward the end of 
the day. 

This patient remained well and has continued as a professional baseball player. 


In this case, the very brief loss of consciousness and transient com- 
plete blindness might, of course, be attributed to a primary focal brain 
reaction to the blow back of the left ear. However, the very definite 
injury to the lower neck justifies speculation as to whether trauma in 
this region caused a stretch of some portion of the right carotid artery 
with vasospasm. 

There apparently was no contusion to any part of the neck or any 
of the large blood vessels in the neck. | mention this point apropos of 
the syncope which can be produced by a sharp blow to the lower side 
of the neck. This type of “knockout” is used in what is called judo. 


Case 4 
F. M., male, age 58. 

On November 24, 1946 this man was driving his automobile. He had no recollection 
of a rear end collision. He sustained a laceration in the right frontal region and was 
unconscious about fifteen minutes and then was aware of pain in the right occipital and 
right suboccipital regions, extending down the right side of his neck and then to the 
right shoulder. This pain was intensified by any head movement. 

Intermittent headache at the vertex and in the right temple of throbbing character, 
occurred spontaneously, and also would occur whenever neck and shoulder pain be- 
came troublesome. His sleep was interfered with by the neck and shoulder pain, and 
he was bothered by numbness in the right second, third, and fourth fingers. 

A peculiar “lack of mental clearness” ceased by the middle of February, 1947. 

Skull x-rays were normal. Films of the cervical spine were normal except for 
“arthritic lipping” of the anterior and inferior body edges of the sixth and seventh 
cervical vertebrae, Oblique films showed no encroachment of the intervertebral foramina. 

I first examined the patient on June 18, 1947, Objective abnormalities on routine 
neurological examination were limited to impaired sensation in the areas supplied by 
the right fifth to seventh cervical roots. 

There was tenderness to the right of the third cervical vertebra. Motion of the 
right upper extremity at the shoulder joint was restricted due to pain in the supra- 
clavicular fossa and the right side of the neck. 

When next seen on September 5th, the patient regarded himself as well except 
that if he used his right arm, pain might develop and interfere with his sleep. How- 
ever, he was concerned because on two occasions in the previous fortnight, after he 
had been working with a tractor, he developed pain in the lower right side of the back 
of his neck and had brief “blackouts” in which he fell. 
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The previously found sensory defect was now limited to the right second, third, 
and fourth fingers with perhaps slight reduction in light touch sense in the medial 
border of the right forearm. 

There was apparent considerable tenderness to pressure over the right carotid 
sinus but no effect upon his pulse and no subjective symptoms to suggest a change 
in cerebral circulation. 

Head movement was painless and unrestricted. 

Movement at the right shoulder joint was slightly limited by pain localized over 
the outer right supraspinous fossa and to the right of the upper dorsal vertebrae. Pres- 
sure to the right of the second and third cervical vertebrae produced the same discomfort. 

The patient had continued his work as an executive. He was annoyed because when 
he would spend the week ends at his farm, he could not use his right upper extremity. 

He told me that in the week prior to August 14th he had been unusually busy and 
all day on August 13th had pain in the right side of his neck and shoulder, with an 
accompanying “terrible headache.” He had not been using his right upper extremity 
for any activity requiring effort. By 1 p.m. on August I4th he felt better and decided 
to take a drive. The traffic was very heavy, and he had to turn his head constantly. 
Suddenly he developed intense pain in back of his right ear, his vision became blurred, 
and before he could put on the brakes, he “passed out.” His car was badly damaged. 
The patient's injuries were limited to contusions to his face. 

An electroencephalogram was normal. 

On September 25th he slept poorly because of a similar headache. He got up at 
about 8 a.m. and was in the bathroom preparing to take a shower. There was sudden 
intense pain in the right side of his head and neck, and he fell unconscious to the floor, 
where he lay for half an hour. 

The next episode with loss of consciousness occurred on May 13, 1949 while the 
patient was in his office. On this occasion convulsive movements were observed. 

He was taken to the hospital. An electroencephalogram was normal. Blood chem- 
istry and spinal fluid findings were normal. After he recovered consciousness, there 
was persisting headache and tenderness on the right from the second to seventh cervical 
vertebral levels. 

On November 10, 1949, while riding on a train, and without any warning except 
an intense sharp pain in the right side of his neck, the patient became unconscious. 
He was removed from the train and taken to hospital, where he remained a day. 

In the period between September, 1947, and November, 1949, the patient continued 
to have occasional stiffness in his neck and about once a week headache which usually 
accompanied the neck stiffness. 

Occasional attacks have occurred up to now (February, 1952). 
Otherwise he has been well. 


It would be natural for one to suspect that this man’s attacks might 
be due to some nonconcussional brain lesion, whether or not his trauma 
might be the reason for such a lesion, 

However, the consistent pattern of neck pain in association with 
the headaches and the adverse effect of use of the right upper extremity 
turn one’s thoughts to the possibility that the attacks were initiated by 
an irritable right carotid sinus; such irritability might be the result of 
injury to the lower right cervical roots. 

I could cite other cases. Some of them are faulty in that pre-injury 
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disease, or post-injury behavior cast doubt on the credibility of the pa- 
tients — this being particularly true in patients who were not only emo- 
tionally unstable but perhaps too interested in their compensation or 
litigation claims. 

Assuming that in such cases as are cited above there is some physio- 
logical or structural reaction on a major blood vessel supplying the 
brain, first attention is directed to the carotid and vertebral arteries as 
they pass up the neck. 

The course of the carotid artery and its terminal internal and ex- 
ternal carotid branches, offers no particular theoretical problem. 

The vertebral artery, however, is pretty well protected until 
upper portion, or third part. 

After emerging from the foramen transversarium of the atlas, it runs 
between the anterior primary ramus of the first cervical nerve medially 
and the rectus capitis lateralis laterally and then runs almost horizontally 
backwards and medially behind the lateral mass of the atlas. “In that part 
of its course, it enters the suboccipital triangle where it lies in the groove 
on the upper surface of the posterior arch of the atlas. It is separated 
from the bone by the first cervical nerve, and is overlapped superficially 
by the adjacent borders of the superior and inferior oblique muscles. 
It leaves the triangle by passing anterior to the thickened (sometimes 
ossified) edge of the posterior atlanto-occipital membrane and enters 
the vertebral canal. 

“The fourth part pierces the spinal dura mater and runs upward 
into the cranial cavity through the foramen magnum. Behind it are the 
roots of the hypoglossal nerve, and in front of it is the first dentation of 
the ligamentum denticulatum.” (Quoted from Page 1183, Cunningham's 
Text-book of anatomy, edited by J. Ci Brash and FE. B. Jamieson, Sev- 
enth Edition, Oxford Medical Publications, 1937). 

When one considers that the vertebral artery has frequent develop- 
mental variations as well as anomalies, it is not difficult to imagine that 
mechanical force affecting the upper neck might either compress or 
stretch the third or fourth parts of the vertebral artery. 

Davison* reports that sudden stretching of the vasomotor nerves pro- 
duces vasodilatation of the affected vessel, with ensuing stasis and then 
vasoconstriction with ischemia. 

The extent of spread of such a vasoconstriction as well as its dura- 
tion would determine what might happen to the flow of blood through 
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/ 


the involved vessels. 

In such instances, the clinical symptoms would be immediate. If 
thrombosis should occur, there might be a progressive symptom complex. 

Contusion of an artery may also result in arteritis and a localized 
thrombus might either dislodge to cause an embolism, or it might serve 
as the starting point for a progressive thrombosis. 

ither of these types of injury to an artery would account for the 
findings in the cases reported by Pratt-Thomas and Berger. 

It occurred to me that some of the things done in judo might be 
germane. 

The New York City Police Department has its recruits instructed 
in judo — which is just another name for what used to be called juyitsu. 

The Police Commissioner kindly assigned the lieutenant in charge 
of this instruction to interview me. 

He demonstrated what is called the “head hold.” The officer uses 
the upper arm and forearm to encircle the neck of his opponent whose 
head is drawn downward and held against the officer’s lower trunk or 
hip. The officer compresses the opponent's neck and quickly rotates the 
head and then gives a sharp pull (traction in the line of the spinal axis). 
If sufficient force is used, the opponent is rendered unconscious. The 
opponent’s face is first congested, and in a minute or two the conges- 
tion is replaced by pallor. After return of consciousness, the opponent 
is often dazed for a while. 

I submitted to this procedure several times — limiting the violence so 
that | would not be rendered unconscious. The pressure was primarily 
to one side at the level of the fourth and fifth cervical vertebrae and the 
only pain occurred as my head was rotated and put under traction. 
There was no difficulty in breathing. My head felt extremely full and 
there was no question that my face was quite congested. 

Another procedure commonly used is to apply the heel of the offi- 
cer’s hand just under the chin of the opponent, and then quickly shove 
so that the opponent's head is extended fully. This may produce imme- 
diate unconsciousness, 

After either of these procedures, full recovery is reached usually in 
less than an hour, although once in a while a headache may persist for 
a day or longer. 

These “roughhouse” tactics which produce an initial congestion and 
then pallor confirm Davison’s above quoted finding. 
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In the first three cases, an acute blood vessel reaction apparently 
occurred. The first patient was most seriously affected and possibly mul- 
tiple thromboses occurred. The persisting visual field defect would be 
consistent with such a vessel lesion. 

The second patient may have had a less serious degree of thrombotic 
reaction. 

The vertebral arteries which, as they terminate form the basilar 
artery, are the primary source of the blood supply of the posterior cere- 
bral arteries. Trauma affecting a vertebral artery, leading to progressive 
thrombosis, would thus impair the blood supply to one or both posterior 
cerebral arteries. 

The third patient, the ball player, apparently may have had only a 
brief but intense vasospasm of the right carotid artery. 

The fourth patient brings up a different physiological problem. 

It is plausible, whether or not it could be demonstrated, that chronic 
myositis with nerve root irritation has acted reflexly on the sympathetic 
rami and the carotid sinus. 

When the stimulus was adequate, his carotid sinus had caused a vaso- 
spasm, sufficiently widespread and intense to result in syncope. 

That local irritation or compression over the carotid sinus may pro- 
duce syncope and even epileptic convulsions has been known for years. 
High and tight neck collars have caused such attacks. 

It does not seem too speculative to consider that a chronic and vari- 
able irritation from deeper tissue damage might trigger an identical caro- 
tid sinus reaction. 

Many writers have discussed the problem of head pain as associated 
with various abnormalities involving the cervical portion of the spine. 
A. I. Josey* and A. A. Raney and R. B. Raney® described the head pain 
as including the anterior half of the head and scalp and also even the face 
with, in all instances, occipital or suboccipital localization as constant. 

From the clinical standpoint, not only the character of the pain but 
its association with a background of “neck sprain” should be diagnostic. 

Josey* and others have called attention to the characteristic x-ray 
findings — a reduction in or loss of the normal cervical spine anterior 
curvature. 

F. A. Jostes® called attention to the importance of laminagraphs in 
the x-ray diagnosis of an atlanto-occipital lesion. This should be kept in 
mind before one prescribes manipulative treatments or active exercises. 
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From the standpoint of treatment, there is not much that one can 
do about the situations illustrated by the first three cases cited. 

The fourth patient, who is a representative of a different clinical 
problem, should respond to standard orthopedic procedures which 
should be applied conservatively. In some instances nerve block or sur- 
gical approach to the sympathetic should be considered. 
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THE MEANING OF CONSCIOUSNESS* 


S. WECHSLER 


Clinical Professor of Neurology, College of Physicians and Surgeons, Columbia University 


INTRODUCTION 


pseseseseseseSHE concept of consciousness as a faculty or as a well- 
defined entity is very old and traces back to metaphysi- 
_ cians of days gone by. The metaphysical notions, spun 
out of fantasy, concealed in complicated verbiage the 
esesesesesesa’ more simple notion of the soul as formulated by the 
scholastics and localized by Descartes in the pineal gland. Consciousness 
was conceived as a sort of homunculus of the mind, as a special faculty, 
a psychic force which presided over thinking. Even so modern a phil- 
osopher as Herbert Spencer spoke of the seat of consciousness. As 
metaphysics waned, psychologists, both experimental and academic, 
began to study the elementary components of consciousness, such as 
ideas, images, perceptions, memories, concepts, judgments, etc., the raw 
materials, as it were, of conscious awareness. They made important con- 
tributions but deluded themselves into thinking that they no longet 
equated consciousness with soul; in effect they unconsciously rational- 
ized the two by means of not very subtle semantics. In more recent years 
neurologists, neurophysiologists and neurosurgeons sought to elucidate 
consciousness by means of experiment and clinical observations, nearly 
all with special emphasis on the cerebral localization of consciousness. 
Implicit in most of those studies, no matter whether the conclusions were 
negative or positive, was the idea of consciousness as an entity which 
had a seat in the brain. 

Many references, too numerous to mention, could be cited in support 
of this observation. A few will do. In 1938 Penfield’ wrote on the 
cerebral cortex and consciousness. In 1944 Jefferson? discussed conscious- 
ness, unconsciousness and sleep. In 1946 Dandy* located consciousness 
in the corpus striatum, an idea recently demolished by Russell Meyers.* 
The diencephalon,* that very important and very obscure region of the 


* Read at the Combined Meeting of the New York Neurological Society and the Section on 
Neurology and Psychiatry of The New York Academy of Medicine, November 13, 1951. 
From the Neurological Service of The Mount Sinai Hospital, N.Y.C. 
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brain, has now become the royal seat of consciousness. Penfield and 
Jasper” reverted to the problem in their discussion of epilepsy. Thompson 
and Nielsen’ spoke of areas essential to consciousness. Other regions, 
too, were not neglected: the frontal lobes,” the third ventricle, the 
medulla and the cerebellum.” Even Russell Brain'® who, in a recent very 
profound analysis of the cerebral basis of consciousness, pointed out the 
numerous fallacies involved in the attempt to localize consciousness, 
greatly weakened his conclusions by stating that, “As neurologists we 
should not be surprised that consciousness is most closely linked with 
those basal ganglia which made their appearance in the course of evolu- 
tion millions of years before thought became possible.” 

As a corollary to the concept of consciousness, a whole philosophy 
and psychology of unconsciousness has come into being; unconscious- 
ness, that is, as an entity, as a positive state, capable, so to speak, of 
existing by itself, of acting and being acted upon. Schopenhauer, 
Nietzsche and von Hartman, later expounded by Bergson, spoke in 
learned philosophical manner of unconsciousness as a special force. 
Freud, as is well-known, postulated an active, motivating unconscious 
capable of leading its own existence. Numerous psychologists, among 
them Ribot and Janet, regarded unawareness as a subconscious state, 
also conceived of as an independent entity. In this country Morton 
Prince introduced the concept of a coconscious which to him better 
expressed the state of unconsciousness. 

It is important to emphasize, even at the risk of reiteration, that the 
state of unconsciousness is regarded as a positive force. Now, it is quite 
clear from a neurophysiological point of view and from all that is known 
of cerebral function, that the notion or the idea of unconsciousness as 
something positive is wholly untenable. Other writers have pointed out 
that unconsciousness is a negative state, that is, it is the absence of 
consciousness. As a fagon de parler one may use hypothetical postulates, 
but to say that a negative state can and does act is to anthropomorphize 
an idea and by some mental jugglery turn it into a positive force capable 
of its own existence and of becoming physiologically operative. Shades 
of Hughlings Jackson! 

It is the object of this paper to defend the point of view that con- 
sciousness is not an entity by itself, that there is no single state of con- 
sciousness but that there are innumerable varieties, fragments or states 
of consciousness, that since it is a general cerebral function it is fruitless 
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to attempt to localize it, and that consciousness is a relative term expres- 
sive of a series of relations. From which it follows that unconsciousness, 
being the absence of consciousness, is a negative state and that there are 


degrees of impairment or loss of consciousness, that the concept of 


unconsciousness also is a relative one, and therefore there are various 


states of unconsciousness. Before proceeding with further discussion and 
adducing clinical neurological and neurophysiological evidence, may 
1 quote two sentences and a whole paragraph from a paper which I 
wrote, under a rather youthfully presumptuous title, in 1917, that is, 
thirty-four years ago:"' 

“In the minds of many there still lurks the metaphysical religious 
notion of soul or something extraneous which acts as a sort of subjective 
correlator of psychic functions. 

. . there is no (faculty of) memory but (there are) memories, 
no judgment but judgments, no intellect but intelligences, no will but 
wills, no consciousness but states of consciousness. 

“Consciousness is a growth; it is the result of the upbuilding of the 
various elemental functions of the mind into complex, coordinated 
manifestations. It is not a thing by itself added on to psychic functions 
but is called into being by the completion of a psychic process which can 
exist for itself. Before there can ve awareness to any mental process there 
must be an emotional tone, however faint, added to it, which is capable 
of bringing it to a focus. But the possibility of the mental process becom- 
ing conscious is inherent in the very process itself. The construction of 
a building furnishes an illustration. To build a structure one needs 
bricks, iron, steel, wood, mortar, tin, glass, stone, copper, paint, etc. 
Taken separately, incoordinated (unintegrated), they are a mere heap of 
different substances; but as the steel, bricks, stones, etc. are put together 
we see by slow growth the building taking shape. Finally a complete 
structure rises out of the heap. Now, there is nothing in the building 
which was not before in the heap, and yet we have a completed structure 
in the one and confusion in the other. So with consciousness. The various 
ideas, sensations, perceptions, images, memories, etc. are the different 


substances which can only become conscious when they are built, 
organized (integrated) into structures. But a plan is needed to evolve 
a building out of its component parts; even so is it with the elemental 
psychic processes. Herein, however, lies the difference between the two. 
Where in the inanimate structure arrangement is needed out of disorder, 
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in the mind, the inherent tendency to directed growth of all the elements, 
the conative tendency of all mental processes, the innate tendency of 
any psychic manifestation to adopt a feeling tone, all combine to build 
a conscious structure, Not only that, but the organic evolutionary tend- 
ency to growth from the simple to the complex, which is transmitted 
(by heredity), furnishes practically complete the ability of evolving 
psychic structures out of the elementary psychic processes. The plan is 
inherent in the protoplasm. In short, consciousness is nothing but the 
completed (integrated) structure of any psychic process.” 

With few changes in words to conform to modern terminology I 
believe the statement holds true today as it did in 1917. You will 
perceive in the paragraph just quoted the theory of evolution as put 
forth by Herbert Spencer, the concept of levels enunciated by Hugh- 
lings Jackson and the theory of the integrative action of the nervous 
system so brilliantly promulgated by Sir Charles Sherrington. Unfor- 
tunately the fundamental concepts of these two giants in neurology and 
neurophysiology are being neglected. And so I would refer to Walshe’s 
profound critique of the interpretation of experimental studies of corti- 
cal functions, which appeared recently.” 


NEUROLOGICAL CONSIDERATION OF CONSCIOUSNESS 


From a neurophysiologic and neurologic point of view it will serve 
no relevant purpose to enter here into the psychology of consciousness, 
very important though that is. We may define consciousness as a state 
of awareness, an ability to attend to internal and external stimuli and a 
capacity to react or not react as circumstances demand. Obviously all 
sorts of psychologic processes enter into various states of consciousness, 
from the simplest to the most complex: ideas, sensations, memories, con- 
cepts of time and space, of body image, and internal and environmental 
relationships. Intelligence, too, enters into consciousness, and though 
the two are not quite the same, both are general functions of the whole 
brain including the autonomic nervous system. David Wechsler’ has 
defined intelligence as “the aggregate or global capacity of the individ- 
ual to think rationally, to act purposefully and to deal effectively with 
his environment.” With some modification this definition could almost 
serve for consciousness. Consciousness, however, is both more and less 
than intelligence, as intelligence is both more and less than conscious- 
ness. One may be partly intelligent and partly conscious or wholly 
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conscious and only partly intelligent. The point is there are so many 
varieties or states of consciousness that it becomes impossible to think 
of it neurologically as a single entity. There is a generic consciousness 
and there are specific types or states of consciousness, just as with intelli- 
gence. An example of the futility of looking upon either as a faculty 
or totality is the perennial question whether a dog is intelligent. It 
depends, of course, what is implied in the question. Is a dog intelligent? 
The answer is yes. He definitely has a certain type of intelligence. Is 
a dog as intelligent as man? The answer is no. Is a dog conscious? 
Certainly. How conscious, how aware, how introspective, we do not 
know because he does not talk. 

The difficulty of defining consciousness in neurologic terms as a 
cerebral function and to try to localize it anatomically or neurophysio- 
logically derives from the fact that practically all the studies made and 
all conclusions drawn deal with impairment or loss of consciousness. 
Accidental or experimentally purposeful injury to practically every part 
of the brain can result in impairment of consciousness: any part of the 
cortex and subcortex, the thalamus, the basal ganglia, the interbrain, 
the brain stem and even the cerebellum. Pressure on the medulla, third 
ventricle lesions, or general circulatory disturbance either of the cere- 
bral blood flow or of the cerebrospinal fluid can bring about impair- 
ment. There need be no obvious injury or disturbance to bring about 
impairment or loss of consciousness, for example, extremely minor de- 
grees of concussion, syncope from loss of blood, from a blow to the 
pit of the stomach, from shock or fear. Interference with the flow of 
blood from any cerebral artery, whether it be the carotid, anterior, 
middle or posterior cerebral, or the basilar artery can bring it about. 
Drugs, such as morphine, the barbiturates, alcohol, cannabis indica can 
impair consciousness. Hypoglycemia can do it. Simple emotional de- 
pressions and manic states as well as other intense emotional disturb- 
ances restrict or impair consciousness. The point.is that in every state 
of consciousness, wherein the individual is well aware and functions 
adequately, there can and may be present various degrees of impair- 
ment of awareness, just as in many states of impairment of consciousness 
there can be varying degrees of preservation of consciousness. 

in their studies on anosognosia and patterns of disorientation in or- 
ganic brain disease, Weinstein and Kahn'*: * have shown how patients, 
who on superficial examination appear to be fully conscious and to be- 
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have normally, on closer investigation are found to be profoundly 
disturbed in their relation to environment and to be unaware that they 
are ill. They may have no awareness of obvious paralyses or of the 
fact that they have been operated upon. They may not be adequately 
oriented as to time, place or person and they may show partial or com- 
plete denial of illness. Altered or impaired states of consciousness can 
give rise to different types of thinking, and impairment at different 
levels may express itself in characteristic clinical syndromes. For ex- 
ample, in a given patient a mild degree of impairment of consciousness 
may result in a depression, a greater degree of impairment in a paranoid 
reaction, and a still greater one in a manic state. A fact worthy of note 
is that a strictly limited unilateral lesion does not affect general con- 
sciousness whereas bilateral lesions may. 

In his experiments with double simultaneous stimulation, M. B. Ben- 
der’ found that a person with an as yet unrecognizable unilateral brain 
lesion, who perceives individual stimuli on both sides of the body, if 
made separately, will feel only one stimulus on the healthy side even 
though both sides have been simultaneously stimulated. That is, there 
has been extinction of one stimulus by another, so that the individual 
has become unaware, though otherwise fully conscious, of the fact that 
he has received two stimuli at the same time. One of my patients got 
up in the middle of the night to go to the toilet, struck his forehead 
against the bathroom door, fell backward striking the back of his head, 
picked himself up, walked into the bathroom, then returned to bed 
and to sleep. On arising he went to work and found that he had lost 
his sense of depth. Being a cabinet maker who could tell minimal dif- 
ferences even of one and two millimeter thicknesses he now had to meas- 
ure the length of a five and ten centimeter object before he could tell 
the difference. His consciousness, which was otherwise intact, was im- 
paired only to the extent of loss of awareness of depth. 

Another difficulty which derives from our present inability to speak 
of psychologic processes in neurophysiologic and neuroanatomic terms, 
is the way in which the word unconsciousness is used without precise 
definition or qualification. A person obviously is not conscious when 
he sleeps and when he is in coma, but the difference between the two 
states is enormous. A person asleep can be awakened, one in coma can- 
not; reflexes can be elicited in sleep, they are absent in complete coma; 
thought processes such as dreams can occur during sleep, none occur 
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in coma. But even comas, as every clinician knows, differ in depth, that 


is, the degree or extent of impairment of consciousness. During the 
hypnotic state, when an individual appears to be fully conscious, it can 
be shown that consciousness is impaired. A person may be aware that 
he is unaware or he may not. 

One can demonstrate impairment of consciousness by means of the 
electroencephalogram in barely perceptible petit mal states. Minor and 
almost imperceptible paraphasias restrict Consciousness or awareness of 
language. The process of learning can be carried on, as animal experi- 
ments have shown, after decortication when presumably thought pro- 
cesses and states of consciousness are impaired, 

The error in all attempts to study neurophysiologically or neuro- 
pathologically impairment of consciousness, linguistically called uncon- 
sciousness, lies in this, again invoking Hughlings Jackson, that negative 
states vouchsafe no insight into the nature of positive cerebral activity 
and that no valid conclusions can be drawn from isolated absence of 
function. Even direct stimulation experiments, which either initiate 
neural discharges or abolish them, do not throw light on the nature of 
consciousness or its impairment. And if the contention is correct that 
consciousness is a function of the whole brain no lesion anywhere can 
be its seat. As a corollary it follows that loss of consciousness also is 
not localizable. Therefore to search for a center of consciousness is to 
chase a will o’ the wisp. 

It is true that injury to certain regions of the brain, the diencepha- 
lon, for instance, will result in serious impairment of consciousness but 
this merely points to two facts. First, that quantity can alter quality 
and, second, that there are regions where integration is more extensive 


and more complex than in others. By quantity altering quality is meant 
suddenness, intensity and extent. The comparison between a fillip on 
the nose and a sledge hammer blow to the head will serve as a simple 
illustration. Both are blows, but with this difference, the one may pass 
unnoticed, the other may cause death. As to regions, and by that is 
not meant centers, there obviously are levels of integration which be- 
come more and more complex as one ascends in the hierarchy of the 
nervous system. There may be more shunting of impulses in one region 
than in another or, to use another analogy, one fuse may control more 
wires than another; but there is no single brain fuse box and no one 
master key to open it or to shut it. Certainly for general cerebral activ- 
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ity and especially for consciousness there are no special centers. It has 
long become apparent that the jig-saw puzzle geographic areas of Brod- 
mann and the Vogts have no particular relation to neurophysiologic 
reality and the complicated charts of aphasias have no more validity 
than other fanciful schemata. 


CONCLUSIONS 


1. Consciousness is not a faculty or single entity but consists of a 
series of states of consciousness. It is the result of numerous integrations 
of simple and complex neural activities underlying mental processes. 
Consciousness is a relative concept expressive of a series of relationships. 
It is an attribute of integration, a function of the whole brain including 
the autonomic nervous system. 

2. Unconsciousness is a negative state. It ranges all the way from 
: minor impairment to complete loss of consciousness; that is, there are 


many states of negative consciousness. As a psychologic concept the 
term unconsciousness is serviceable; as a neurophysiologic or neuro- 
anatomic entity it has no validity. 
3. Being a general function of the brain there is no one seat of con- 
sciousness. Therefore one cannot localize consciousness or states of 
‘ consciousness. There are regions of lesser and greater integration, im- - 
pairment of which will restrict or abolish consciousness. 
4. Experimental or fortuitous impairment of consciousness, result- 
: ing as it does in negative states, at present contributes little to the eluci- 
dation of the ultimate nature of consciousness. 
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TWO NEW PUBLICATIONS IN THE HISTORY OF MEDICINE SERIES 
ISSUED UNDER THE AUSPICES OF THE LIBRARY OF 
THE NEW YORK ACADEMY OF MEDICINE 


De aneurysmatibus, opus posthumum, Giovanni Maria Lancisi, 1654-1720, Aneurysms, the 
Latin text of Rome, 1745, revised, with Translation and Notes by Wilmer Cave Wright. 
New York: The Macmillan Co., 1952. $7.50 
‘This work on dilatation of the heart, written by the leading Italien physician of his 

time, earned for its author a prominent place in the history of the pathology of heart 

disease. This is its first complete translation into English. Its case histories should be of 
interest to all cardiologists and clinicians, 


Three Vesalian essays to accompany the Icones Anatomicae of 1934. By the late Samuel 
W. Lambert, by Willy Wiegand and William M., Ivins, Jr. New York: The Macmillan 
Co., 1952. $6.00 


When the Academy's Jcones was published in 1934, a companion volume of essays was 
planned to »ccompany that handsome atlas of anatomical woodcuts pulled from the orig- 
inal woodblocks made for the 1543 edition of Vesalius’ great work. Unavoidable delays 
prevented the appearance in print of these essays until 1952, several years after the death 
of one of the authors, Dr. Samuel W. Lambert, and after the destruction of the woodblocks 
in World War II. Dr. Lambert's essay gives an explanation of the dissecting activities of 
the cherubs in the initial letters of the first and second editions of Vesalius’ Fabrica. Dr. 
Wiegand, the printer of the atlas, writes on the technical problems of the making of the 
woodblocks as well as on their wanderings through several centuries. Mr. Ivins, formerly 
Curator of Prints at the Metropolitan Museum of Art, discusses the woodcuts from the 
artist's point of view. His many years of experience lend authority to his unconventional 


conclusions, 
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SECTION ON MICROBIOLOGY 


WEDNESDAY EVENING, FEBRUARY 20, 1952 


AN INTERPRETATION OF THE 
SIGNIFICANCE OF INFLUENZA VIRUS 
VARIATION FOR THE DEVELOPMENT 

OF AN EFFECTIVE VACCINE* 


Jonas E. Sack 


Virus Research Laboratory, Department of Bacteriology School of Medicine, 
University of Pittsburgh, Pittsburgh, Pennsylvania 


e S Review of the natural history of influenza for the two 
decades since the causative agent was first discovered 

A reveals quite strikingly the inconsistency in the pattern 

and severity of epidemics and the marked variability in 

Q a the properties of the etiologic agents that have been iso- 


lated at different times. It would be belaboring the point to dwell at 
length upon the theme of variation since it is now so well established 
that influenza is an unpredictably labile disease and is prone to manifest 
itself in ways that differ in the extreme. Therefore, it is my intention 
to touch lightly upon this and to discuss more fully the evidence indi- 
cating the way in which the disease may be controlled by immunologic 
means, 

I should like to comment first, however, upon the differences in 
severity of the epidemiologic and clinical manifestations of influenza as 
it has been observed since 1918. In as much as the influenza viruses 
were not discovered until more than a dozen years later, one can 
merely speculate about the etiologic relationship between the highly 
fatal pandemic of 1918 and the less severe epidemics that have recurred 
almost yearly since then. Evidence gathered over the years indicates 
that the clinical and epidemiologic manifestations of influenza virus 
activity are independent variables, and are not necessarily linked to one 
another. Fatalities due to influenza virus activity are not limited in 
* The investivations referred to here were conducted under the auspices of the Commission on 


Influenza, Armed Forces Epidemiological Board, and supported by the Office of the Surgeon 
General, Department of the Army, Washington, D. C. 
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occurrence merely to pandemics; an appreciable mortality is associated 
with mild epidemics and fatalities are known in interepidemic periods 
as well. Thinking of analogies, in this atomic age, there is brought to 
mind an object that might be akin to a “guided missile” constituted in 
such a way that its capacity to move from one place to another is 
independent of the destructive effect it may have when it reaches its 
target. Thus, one can conceive of the influenza virus as possessing 
at times a high epidemic potential which renders it capable of moving 
rapidly and widely through a population, and that the intensity of this 
particular characteristic is quite independent of the degree of destruc- 
tiveness wrought upon the susceptible host. It would be as if there 
emerged from time-to-time, and from whence is not yet known, dif- 
ferent models of influenza viruses; some charged with greater or lesser 
quantities of dynamite and still others charged with the capacity to 
produce the equivalent of an atomic blast. In some instances it appears 
that the influenza virus per se may cause a fulminating, fatal disease in 
man and in other instances the fatal effect is induced through the 
destructive action that predisposes to bacterial invasion. 

In spite of the temptation to which some have yielded to try tc 
associate human pathogenic properties with certain laboratory pheno- 
mena’? there still does not exist a measurement that can serve as an 
indicator for the detection of an agent highly pathogenic for man or 
one for different degrees of epidemic or pandemic potential. It is 
unlikely that an indicator for the latter will be found, at least not until 
such time as another severe pandemic of the 1918 variety may occur. 
It is to be hoped, however, that the agent responsible for the highly 
fatal pandemic disease, as it has occurred infrequently in the past, is 
related immunologically to the viruses now known and that the severe 
disease is merely part of the pattern of influenza virus activity in the 
human population, perhaps not from the perspective of decades, but 
rather of generations. If this be so, then methods for the control of 
the disease as it now manifests itself in a relatively mild form may well 
provide the means for the prevention in the future of episodes resembl- 
ing those which resulted in the catastrophe of 1918. 


Tue SIGNIFICANCE OF ANTIGENIC DIFFERENCES 
AMONG STRAINS OF THE SAME 71 YPE 


Early in the laboratory study of influenza viruses, the existence of 
recognizable differences in antigenic constitution of different strains 
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INCIDENCE OF INFLUENZA IN CONTROL AND VACCINATED GROUPS. 


FIELD STUDIES BY COMMISSION ON INFLUENZA 


TYPE A CONTROLS 71% 
NOVEMBER 1943 acc. 22% 


TYPE 8 CONTROLS 
NOVEMBER 1945  vACC. 

MARCH 1947 vace. 7.2% 


Fig. 1 


was noted.*:* It was believed that these differences reflected natural 
variation rather than changes induced in the laboratory. The importance 
of these differences became clearly established only in the course of a 
continued series of investigations on the efficacy of vaccination carried 
out under the auspices of The Commission on Influenza, of the Armed 
Forces Epidemiological Board. *'* The degree of effectiveness of vac- 
cination as observed during the type A influenza epidemic of November, 
1943, and the even greater effect observed during the type B epidemic 
of November, 1945, are illustrated in Figure 1. In striking contrast to 
the 1943 and 1945 experiences, vaccination appeared to have no effect 
during the epidemic of March, 1947; the virus occurring at that time 
has become known as type A-prime because of the extent to which it 
differs antigenically from the type A strains represented oy PR8 and 
others that prevailed during the decade 1933-1943. 

The significance of antigenic differences was evident in the 1943 
studies as a result of several observations. It was noted that susceptibility 
to the development of disease was related to the level of serum antibody 
for a strain of virus antigenically similar to the virus responsible for the 
epidemic; but not to the level of antibody for the PR8 strain that had 
been isolated nine years earlier.'* Moreover, there were indications that 
a poor vaccine effect in one of the study groups'* was probably due to 
the presence in that particular geographic area of a strain of virus more 
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Taste I—ANTIBODY RESPONSE TO PR8 STRAIN OF INFLUENZA VIRUS 
TYPE A AND TO THE A-PRIME STRAIN 

PREVALENT IN SPRING OF 1947 IN INDIVIDUALS INOCULATED WITH 

VACCINE CONTAINING ONLY THE TYPE A VIRUS 


Subjects PRS (Type A) Rhodes—1947 (Type A”) 


1946 Vaccinated Acute Conv. Acute Conv. 
Senc <32 8,192 <32 64 
Yager 32 2,048 <32 <32 
Dioz <32 8,192 <32 <32 
Dens 32 8,192 <32 2,0484.* 


“Antibody response of this magnitude to the 
A-prime strain occurred in about 1 to 20 instances. 


distantly related to the viruses in the vaccine than may have been the 
case in other parts of the country where other groups were under obser- 
vation. In contrast, in 1945, during the epidemic of influenza B, in which 
antigenic diversity from the type B virus present in the vaccine was 
observed,’ there was no indication that this had any significant effect 
upon the degree of protection afforded by immunization.’ * In 1947, 
the importance of the difference between the prevalent A-prime strains 
and the type A strains in the vaccine was clear beyond doubt® when 
these agents by-passed completely the protective effect that was antici- 
pated on the basis of the studies of 1943 and 1945. The reason for the 
epidemic having by-passed the vaccine is apparent from the data shown 
in Table I taken from a report of the results of the 1947 study.* Indi- 
viduals who responded well with a high level of antibody to the strain 
of virus in the vaccine possessed in most instances little or no antibody 
against the epidemic virus. Because of the limitation, or deficiency, in 
the antigenic component necessary to induce the formation of antibody 
for the virus in circulation at that time, the vaccine could not have been 
expected to induce any protective effect. Type A-prime strains were 
soon included in the vaccine and in studies that have been carried out 
continuously since 1947'*'* evidence has been obtained indicating that 
by the addition of the A-prime antigen to the vaccine, the effectiveness 
against the natural disease could again be demonstrated. 

In the overall view, since the discovery of the influenza viruses, 
it appears that the type A viruses that occurred in the period of 1933- 
1943 could by serologic study be grouped together but there were 
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definite indications of heterogeneity* * which suggested an eventual 
arrangement in an orderly manner into subtypes. Since 1946 the virus 
strains that have been occurring are more or less homogeneous" in that 
they exhibit similar differences when compared with the most prevalent 
strains of the 1933-1943 period. The type A-prime viruses that have 
appeared in the years 1946-1951 also differ among themselves’ although 
they are clearly related to the A-prime subtype. 

Evidence gathered under natural circumstances during vaccination 
studies indicated the importance of antigenic differences for type A 
strains in 1943,'"'* but it is of interest that in 1945 serologic differences 
of a similar order’ between the vaccine strain and the epidemic virus 
appear not to have been significant in influencing protection to a type 
B epidemic.*: * It was for these reasons that the importance of the ques- 
tion of antigenic differences in relation to the problem of vaccination 
may have been minimized prior to 1947; and, after that date, | have the 
impression that the problem has been exaggerated. The phenomenon 
that occurred in 1947 brought prominently to the fore the problem of 
antigenic variation among influenza viruses and, rather unfortunately, 
has unleashed speculation that influenza viruses are changing constantly 
away from the antigenic pattern of strains that once prevailed,'* ' leav- 
ing the impression that it will never be possible to control this disease 
by immunization because the new strains will always be different from 
those that existed earlier. For this reason, I shall attempt to formulate 
what appears to me to be a somewhat more realistic evaluation of this 
situation from the viewpoint of the control of influenza by immuniza- 
tion, and shall try to do this through several schematic representations 
of what I regard the recent observations to signify in relation to a long 
term hypothetical view of the history of this disease projected some 
years into the future. 


ConceEPT OF THE NATURE OF ANTIGENIC DIFFERENCES AMONG 
INFLUENZA ViruSEs AND THEIR ROLE IN THE PERtopIc 
RECURRENCE OF EPIDEMICS 


Although it may seem strange that the PR8-like viruses appear to 
have disappeared from the face of the earth except as they exist in 
laboratories and that the type A viruses now current are of the A-prime 
variety, it is perhaps not too difficult to understand this without neces- 
sarily resorting to the explanation that the influenza viruses are con- 
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DIFFERENCES IN IMMUNOLOGIC CHARACTERISTICS 
AMONG THE 
INFLUENZA VIRUSES 


— ANTIGENIC CONSTITUTION —— 


Fig. 2 


stantly mutating and moving away from the forms that characterized 
them earlier, never to return again.” '° If we are to accept the hypo- 
thesis that influenza is caused by a family of viruses, the members of 
which are more or less closely related immunologically (Fig. 2, 3), 
then it should follow that the individual members of this family might 
be prevalent at one time then decline in prominence while other mem- 
bers take their place (Fig. 4). Thus, in the dormant period between 
influenza epidemics, the virus is maintained in circulation in the human 
population, possibly stripped of its epidemic producing properties, 
markedly reduced in its disease producing properties, and perhaps de- 
void of the definite antigenic characteristics that distinguish it during 
periods of full activity (Fig. 3). 

From this viewpoint it can be conceived that in each new epidemic 
the antigenic characteristic of the virus that appears is influenced by the 
immunologic effects still remaining from a previous visitation in the 
human population by other members of the family of influenza viruses. 
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CONCEPT OF CONCEPT OF THE NATURE OF ANTIGENIC 
ANTIGENIC VARIATIONS AMONG STRAINS 
ITUT 
A BASIC ANTIGENICALLY 
INFLUENZA VIRUS UNDIFFERENTIATED VIRUS 
STRAINS C) 
FINITE NUMBER THAT CAN GIVE RISE TO 
OF 
ANTIGENIC COMPONENTS VIRUS PARTICLES 
FOR OF WHICH 
TYPE A ano TYPE B 
© A SINGLE 
- ANTIGENIC FACTOR ANTIGENIC FACTORS 
mat Differences © ~ POSSIBLY — 
A GEN VIRUS POPULATION 
7 Capacity CHANGE IN ANTIGENIC CONSTITUTION 
SUCCESSIVE GENERATIONS 
1S THE RESULT 
PROCESSES 
SELECTION RECOMBINATION 


UNDER THE INFLUENCE OF 
OIFFERENT ENVIRONMENTS 
ETHER IMMUNOLOGIC 
OR OTHER 


Fig. 3 


As an hypothetical example (Fig. 4), in a population with a low im- 
munity index for type A strains, during an era when type A strains 
are active the likelihood is great that the same antigenic variety will 
tend to recur until such time as the immunity index to this particular 
member of the family of influenza viruses is no longer able to find a 
sufficiently high proportion of susceptible individuals to start a new 
epidemic. Under such circumstances the “basic virus” in circulation in 
a group possessing a high immunity index to type A strains and a low 
immunity index to type A-prime strains might be expected to emerge 
now cloaked with the coat of arms of the A-prime clan. This does not 
necessarily mean that an infinite number of such changes will occur 
although this possibility must most certainly be considered. If that were 
the case it would be a situation unique among infectious agents and, 
moreover, one might have expected that this tendency would have been 
revealed in the laboratory in which many more generations of influenza 
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SCHEMATIC REPRESENTATION OF CYCLIC RECURRENCE 
OF DIFFERENT ANTIGENIC VARIETIES OF 
INFLUENZA VIRUS TYPE A. 


IMMUNITY INDEX 


FOR 
OIFFERENT 
ANTIGENIC 

COMPONENTS 


EPIDEMICS OF INFLUENZA A ANOINFLUENZA B 
RECUR AT DIFFERENT FREQUENCIES 


THIS MAY BE RELATED TO 


DIFFERENCES IN DIFFERENCES IN 
ANTIGENIC CAPACITIES AND NUMBER OF ANTIGENIC 
DIFFERENCES IN DEGREE COMPONENTS 

OF PERSISTENCE OF ond in 
IMMUNITY LABILITY OF ANTIGENIC 


CONFIGURATIONS 


viruses have been produced within a comparable period of time than in 
the human population. 

It would seem most reasonable to interpret the differences that have 
been observed as representing the state of flux that is inevitable for a 
disease-producing agent that is antigenically heterogeneous and consists 
of a family of organisms which may draw, upon a genetic background 
of many antigenic components that can be forced to appear in one 
combination or another within the finite limits within which this agent 
can vary (Fig. 3). During the interval when A-prime strains are in the 
ascendency and the type A strains seem to. have disappeared, the im- 
munity index to the type A members, or constituents, of the family 
will decline while the immunity index to the A-prime components will 
increase. When the immunity index to the A-prime strains is sufficiently 
high and the level of population immunity to type A strains is sufhi- 
ciently low, one might expect that the A-prime group will be replaced 


o€ 
4 
755 
ry 
‘ 
A a; Ay 
a 
ANTIGENIC AAA AA 
COMPONENT 
VIRUS 
RESPONSIBLE FOR 
| DISEASE PERIODIC INTERVALS 
j 
. 
iz 
| 


THE BULLETIN 


by the A once again. There may well be more than the A and A-prime 
subtypes. If this is so, then influenza can be a constantly recurring dis- 
ease, as it is, in which herd immmmity to a particular antigenic comtpo- 
nent may be maintained for a much longer period than is immunity to 
the disease which is caused by a family of viruses more or less closely 
related antigenically. The frequent recurrence of epidemics of influenza 
A and influenza B probably represents the resultant not only of 1) 
waning immunity in the previously infected individuals, 2) the loss from 
the population of immunes and 3) the birth of new susceptibles, but 
also 4) the reemergence of the virus in an antigenic form sufficiently 
different from the recently prevalent subtypes to by-pass the immunity 
barrier remaining from previous epidemics. 

The foregoing may be an oversimplification; nevertheless, it derives 
support from observations of the natural disease and in laboratory inves- 
tigations. Moreover, it is in keeping with the principles and laws that 
seem to govern the activity of other infectious agents. Only in time 
will the true nature and full significance of strain differences become 
evident. Nevertheless, it is only on the basis of an hypothesis such as 
has been presented that there is any justification for continuing to study 
the problem of the control of influenza by immunization, An important 
corollary to be emphasized is the additional hypothesis that antigenic 
variation among the influenza viruses occurs within finite limits. When 
all of the antigenic varieties have been captured and included in a vac- 
cine it should then be possible to provide an immunity index to all com- 
binations of antigenic components sufficiently high to reduce influenza 
virus activity in the human population to a level that should, theoretically 
at least, curtail opportunity for multiplication and, therefore, for the 
development of “mutations”; this would, in turn, diminish the probabil- 
ity of new epidemics of mild or severe disease. 


THe Controt or INFLUENZA BY VACCINATION 


If influenza epidemics cease when the concentration of susceptibles 
has been reduced by the immunizing effect of natural infection, and if 
there are intervals of several years between epidemics of any one anti- 
genic type, then it is reasonable to expect that it should be possible to 
simulate the naturally acquired immunity by some artificial means. Al- 
though all of the reasons for the eruption of epidemics are not entirely 
clear, it does appear that one of the necessary factors is a susceptible 
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SHIFT BY VACCINATION OF ANTIBODY DISTRIBUTION CURVE IN RELATION TO 
ANTIBODY ZONES ASSOCIATED WITH DIFFERENT DEGREES OF SUSCEPTIBILITY 
Data from Epidemic of ALN ber, 1943 


\ Post Voce 


Relotionship between 

incidence of disease 

ond level of serum 
antibody (Weiss) 


Hil} 


INN 
64 128 256 512 2048 4096 

<——-HiGH MODERATE Low 


HEMAGG -INHIB ANTIBODY LEVELS ASSOCIATED WITH DIFFERENT DEGREES OF 
SUSCEPTIBILITY 


Fig. 5 


population. From the results of numerous vaccination studies conducted 
within the past several years, it is clear that the state of immunity can 
be influenced by vaccination. The problems that remain in this regard 
are in relation 1) to the degree and duration of immunity induced in 
the individual and in the vaccinated population and 2) adequacy of 
protection with respect to the entire antigenic spectrum for both influ- 
enza A and influenza B. To this should be added any other known or as 
yet unknown agents that may behave either clinically or epidemiologic- 
ally like the viruses now known to cause influenza, in order to provide 
an effective procedure for the control of this entire category of disease. 

Although there is reason to believe that immunity to influenza is 
not directly related to level of serum antibody, it is clear, nevertheless, 
that some relationship does exist between titer of antibody in serum and 
degree of susceptibility. Much remains to be determined with respect to 
this question, particularly that of establishing more precisely the signifi- 
cance for immunity of level of antibody measured in different ways, 
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virus-neutralization, hemagglutination-inhibition, and complement- 
fixation. Moreover, there still remains to be determined the numerical 
value for the levels of antibody that appear to be associated with dif- 
ferent degrees of immunity. The problem is illustrated, in part, in 
Figure 5 which shows the relationship between incidence of disease 
and level of antibody for a particular strain of virus as observed during 
the epidemic of influenza A in November, 1943. The details of this 
study are reported elsewhere and Figure 5 represents a re-formulation 
‘of the originally published data."* The curve indicating the relationship 
between incidence of disease and level of serum antibody served as the 
basis for dividing the antibody scale into three zones of high, moderate, 
and low susceptibility; these are indicated by the three different shaded 
areas. Superimposed upon the susceptibility curve are the two curves 
showing the distribution of antibody level before and after vaccination. 
It is clear that the vaccine employed in this particular study shifted the 
antibody distribution curve in such a way that relatively few individuals 
remained in the zone of high susceptibility and the majority were moved 
into the zone of moderate susceptibility; a significant number appeared 
in the zone of least susceptibility. 

It would seem from the data in Figure 5 that the objective of a vac- 
cination program would be achieved if it were possible to elevate and 
maintain immunity of a sufficient proportion of individuals to levels 
of least susceptibility. It appears that this might have been accom- 
plished if the post-vaccination antibody distribution curve had been 
shifted further to the right to separate completely pre- and post-vaccina- 
tion curves. The vaccines employed induced an effective shift but there 
still remained a considerable degree of overlapping. If it is possible to 
raise antibody titers for all antigenic varieties to levels associated with 
immunity and if this can be maintained for several years at least, then 
the control of influenza by immunization may well be realized. 


Tue Use or Mrnerat-Om Apjuvants tx ON 
INFLUENZA IMMUNIZATION IN MAN 


The limitation of most of the simple procedures for enhancing anti- 
body inducing effect of influenza virus vaccines has been convincingly 
demonstrated. The simple procedures to which reference is made here 
are 1) the use of multiple inoculations, 2) increasing virus concentra- 
tions in the vaccine, 3) intracutaneous rather than subcutaneous inocula- 
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SERUM ANTIBODY LEVELS iN HUMAN SUBJECTS AT INTERVALS AFTER INOCULATION OF 
INFLUENZA VIRUS VACCINE WITH AND WITHOUT ADJUVANT 


Percent Orstributon of indiwducis With Titers Above Levels indicoted 


VACCINE + SALINE 28 SUBJECTS 


TYPE A PRB 


tion, 4) the selection of strains for their potent antigenic effect, and 
5) the use of various adjuvants.'” '* However, striking results were 
obtained only through the use of mineral-oil adjuvants as developed in 
recent years by Freund” and as first applied by Friedewald* to studies 
on influenza immunization in animals and by the Henles*' in studies in 
man. Objection to the use of mineral-oil adjuvants in humans was 
based largely upon the experience of these investigators who found that 
untoward reactions occurred at the site of innoculation. More recently, 
however, it has been found that by the selection of non-irritating re- 
agents and by introducing the inoculum intramuscularly rather than 
subcutaneously it has been possible to obviate the local untoward ef- 
fects.**** Experiments in monkeys* have revealed a marked enhancement 
in antibody formation unassociated with clinically observable local re- 
action. Moreover, it has been found in the monkey that the quantity 
of antigen required to induce an appreciable antibody response can be 
reduced to extraordinarily low levels if combined with the mineral- 
oil adjuvant. 


| ’ VACCINE + ADJUVANT 44 SUBJECTS 
se: | | | 
6 
PRE WEEKS WEEKS MOS MOS PRE ane MOS MOS 
2 
<6: 
| Fig. 6 
| 
| | | 
i 
| 


THE BULLETIN 


ANTIBODY RESPONSE TO ADJUVANT-AND 
SALINE-VACCINES CONTAINING DIFFERENT QUANTITIES 
OF THE INFLUENZA VIRUSES, LEE, PR8,& CUPPETT. 


— FOLD INCREASE IN GEOMETRIC MEAN ANTIBODY 
TITER 


PR8 (Type A) 


LEE (Type 8) CUPPETT (Type A’) 


VIRUS + ADJUVANT 


| 
Bx 8x 


320 320 100 32 10 320.00 32 0 


CCA UNITS PER DOSE CONTAINED 
IN 0. 25 ML. INOCULUM 


Fig. 7 


Similar findings have been made in experiments conducted in large 
groups of human subjects. An illustrative example of data published in 


detail elsewhere*’ is presented in Figure 6. It is clearly evident from this 


that the pre- and post-vaccination antibody distribution curves can be ‘ 
separated by the incorporation of a mineral-oil adjuvant in an influenza 


virus vaccine. It is clear, moreover, that antibody so induced tends to 
persist and future study will answer the question as to how long the 
titer of antibody remains above an effective level. Figure 7 shows a 
comparison between the antibody response to virus in saline and virus 
with adjuvant in groups of approximately fifty individuals inoculated 
with a preparation containing the Lee, PR8, and Cuppert strains of in- 
fluenza virus (type B, A, and A-prime). The quantity of virus con- 
tained in the inocula given to the respective groups was varied in |) 
log steps from 320 to 10 CCA units. (The amount of virus in aqueous 
vaccines in use at present is 500 CCA units per dose.) It is evident that 
when incorporated with adjuvant, the quantity of virus inoculated can 
be reduced greatly without reducing appreciably antibody response 
expressed in terms of the increase in geometric mean antibody titer. 
The dosage regression line for virus in saline is much steeper than for 
virus with adjuvant. The significance of this as an indication of the 
mechanism of the adjuvant effect will not be discussed at this time; the 
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pertinence of this observation to the question at hand is in respect to 
the fact that so small a dose of virus as 1o CCA units per inoculum in 
adjuvant, is far more effective in inducing antibody formation than is 
320 CCA units in an aqueous vaccine.** Using the mineral-oil adjuvant, 
therefore, there is considerable latitude for the inclusion of many more 
strains, if this be necessary, to cover the entire antigenic spectrum of 
both the type A and type B viruses. In addition to the enhancement by 
the mineral-oil of antibody response to the particular antigens contained 
in the vaccine, it appears that the adjuvant effect is also evident for 
strains not in the vaccine that are related to but measurably different 
antigenically from the vaccine strains.*° 


Tue PreseNT AND THE FUTURE 


Although sound evidence has been derived to indicate that the inci- 
dence of influenza during epidemics can be reduced by vaccination, the 
occurrence at different times of antigenically distinguishable strains, 
even within each type, has given cause for concern as to whether or not 
the vaccine will be effective in the season to follow. According to the 
working hypotheses that have been proposed concerning 1) the nature 
of antigenic variations, and the role that variation plays, 2) in the recur- 
rence of epidemics and 3) in the state of immunity between epidemics, 
it is suggested that one of the contributing factors in the return of influ- 
enza epidemics is the re-emergence of antigenic subtypes that have been 
active at some time in the past. Immunity to influenza must, therefore, 
be considered in terms of the individual agents that cause the disease; 
immunity to a “particular antigenic variety” appears to be of longer 
duration than is immunity to the “disease” that may be caused by a 
multiplicity of agents. In the course of a lifetime any one individual 
is exposed not only to the viruses called influenza A, A-prime, and B, 
but to sub-varieties, each of which, immunologically speaking, can cause 
“separate diseases.” The original division of influenza viruses into A and 
B types is perhaps too broad, from the immunologic point of view, and 
the situation may be more closely akin, for example, to that of certain 
of the neurotropic viruses, that have antigenic factors in common but 
are distinguished by different names and by additional differences in 
clinical and epidemiologic features. 

This concept is further illustrated by the data in Figure 8 which 
shows the distribution of antibody titers for three different strains of 
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DISTRIBUTION OF ANTIBODY TITERS FOR 3 DIFFERENT 
STRAINS OF INFLUENZA VIRUS IN 12 YOUNG ADULTS. 
(JAN. 195i) 


VIRUS - NEUTRALIZING HEMAGGLUTINATION - 
ANTIBODY INHIBITION 
(IN OVO) ANTIBODY 


CUPPETT 
1950 1950 1951 


Fig. 8 


influenza A virus in 12 young adults, Tests were performed for virus- 
neutralizing antibody as well as for hemagglutination-inhibiting anti- 
body because of vagaries in the hemagglutination-inhibition reaction 
which make it difficult at times to interpret the significance of the num- 
erical value for antibody titer. It is interesting to note that in all indi- 
viduals there was a measurable amount of antibody for the PR8 strain; 
this virus was first isolated in 1934 and continued to prevail, with minor 
variations in antigenic make-up, until the winter of 1943-1944. Since 
the latter date there have been no widespread epidemics due to viruses of 


this particular antigenic composition and the recently prevalent virus 
has been of the A-prime variety. Although the disease caused by the 
A-prime viruses may in some patients evoke an antibody response meas- 
urable with the PR8 strain, when this does occur there is usually an 
associated serologic response to the infecting strain itself. The fact that 
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there is little or no antibody for the Cuppett strain excludes the interpre- 
tation that presence of antibody for PR8 is the result of recent A-prime 
infection; rather it represents an indication of a much earlier infection 
with the particular subtype represented by PR8. Thee data lend sup- 
port to the hypothesis proposed that the family of influenza viruses of 
which PR8 is an example may, at present, be in abeyance because of a 
sufficiently high immunity index to prevent the establishment of this 
agent as a major cause of disease in a population through which it has 
moved during the period 1934-1944, at least. These observations indi- 
cate, too, the relatively longer duration of immunity to a particular anti- 
genic subtype as this may be reflected in titer of antibody. The yearly 
recurrence since 1946 of influenza A-prime indicates the relatively low 
level of immunity in the population as a whole and this is reflected in 
the much lower titers of antibody for the Cuppett strain of 1950 and 
the still lower levels for strain 283; the latter is another A-prime strain 
that did not occur epidemically in the area in which these subjects re- 
sided until after their serum samples were obtained. These findings 
suggest that several of these individuals were infected in recent years 
with a strain related to Cuppett, but that such an infection induced little 
in the way of antibody response for the 1951 A-prime viruses of which 
strain 283 is an example. It may be presumed that in time all of these 
subjects will be exposed repeatedly to the A-prime viruses, and will 
eventually develop serum antibody levels that correspond to those they 
now possess for the PR8-like viruses. This they will achieve as a result 
of one or more infections which will, very likely, be associated with an 
illness of greater or lesser severity. If the state of relative i immunity, as 
reflected in the elevated titer of antibody for PR& can be induced 
artificially for all strains that have occurred in the past, it should not 
be too long before the limits of antigenic variation are known. Under 
such circumstances, the “different-diseases” that are caused by the anti- 
genically related influenza viruses should be brought under control; 
eventually, influenza as a disease problem will be reduced as a result 
of the continued attack upon the individual components that contribute 
to the complexity and apparent confusion that now exists. 

Although the adjuvant effect improves strikingly the height, breadth, 
and persistence of antibody response, the need is clear for supplementa- 
tion of the antigenic formula with factors now weakly represented in 
the mixture of type A strains in the present influenza vaccines. A sys- 
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tematic investigation is under way to determine specific defects in this 
respect that will lead to increased antigenic coverage for all strains that 
have occurred in the past and which may, for this reason, recur in the 
future. It will be necessary to continue such investigations until the 
full extent of antigenic variation within the type A and type B viruses 
has been charted*’ and the vaccine supplemented to afford complete 
protection against the disease and not merely against a portion of the 
group of antigenically different pathogens that are responsible for epi- 
demics of influenza. 
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Variation Demonstrable by Methods Other Than Serological* 


Frank L. Jr. and lcor 


Almost all laboratory studies on influenza 
viruses are carried out in host species which 
are not naturally infected by these agents. 
Excluding swine, man appears to be the 
only host which contracts infections induced 
by influenza viruses in nature. Ferrets, mice, 
hamsters and chick embryos, although highly 
susceptible to infection and the species most 
commonly employed in laboratory investiga- 
tions, appear not to be attacked by these 
viruses under natural circumstances, 

Work with viruses in unnatural hosts in- 
troduces a number of uncertainties. Main- 
tenance of viruses such host species 
raises the possibility that viral variants may 
arise, be transferred along with, and may 
* Abstract of paper given at the Section on Micro 

biology of The New York Academy of Medicine, 

February 20, 1952 

From the Hospital of The Rockefeller Institute 

for Medical Research, New York. 


even replace the original strains. Virus 


strains which have been subjected to pro- 
longed serial represent 
laboratory artifacts and possess characters 


passage thus may 


quite different from those of strains freshly 
recovered beings. 
may be entertained as to how well 


from human Reasonable 
doubt 
results obtained with much passaged strains 
bear on the natural disease, i.e., influenza 
in man. 

That variation Coes oceur on passage of 
influenza viruses in laboratory animals is now 
well known. Evidence indicating a decrease 
in pathogenicity for man on passage in un- 
natural hosts has been obtained by numer- 
ous workers.’* A brief summary of some 
of the more pertinent findings is presented 
in Table 1. It appears that only mild symp- 
strains 


toms were induced by laboratory 


and that, despite the large inocula em- 
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INFLUENZA VIRUSES 


D VARIATION IN 


4 


MARKE 


XAMPLES OF 


4 


Tante IIT. 


Unusual Character 


Relative to 
Parent Strain 


Selective 


Reference 


Procedure 


Virus Strain 


Burnet (16) 


Encephalitis 


membr. pass. 


(A) 


Mel. 


M, 


Nonpathogenic 


7) 


Stuart-Harris (1 
Burnet (18) 


M. 


Encephalitis - 


M. brain pass. 


WS (A) 


Reduced enzyme action 


Bjérkman and Horsfall (19) 


rate 


elution 


Reduced 


Lanthanum 


Lee (B) 


Ultraviolet 


PRS (A) 


Salk (20) 


Heat stable hemagglut, 


all. sac 


E. 


Lee (B) 


ployed, only a small proportion of volun- 
teers developed a recognizable infection in 
many of the trials. Although the inocula 
used contained, in most instances, vast num- 
bers of infective viral particles, as deter- 
mined by titrations in experimental animals, 
even slight dilution resulted in a marked 
reduction in the incidence with which the 
disease was induced in man, It is inconceiv- 
able that 

transferred 
under natural conditions. The fact that pro- 


similar quantities of virus are 


from one person to another 
longed passage in animal hosts, especially 
the chick embryo, may lead to virtual loss 
of pathogenicity for man seems clearly 
established as a result of the extensive tests 
carried out in Australia.” It is common 
practice to handle highly infectious material 
in the laboratory without any isolation pre- 
cautions and yet accidental infection of 
workers with influenza viruses has occurred 
only in rare instances, 

On the other hand, there is abundant evi- 
dence indicating that an increase in patho- 
genicity for experimental animals occurs on 
passage in these hosts."°" In Table Il, a 
condensed summary of certain findings 
bearing on this point is presented. When 
freshly recovered strains of influenza viruses 
are first inoculated in ferrets, mice, ham- 
sters or chick embryos, they induce little if 
any gross evidence of disease. On serial 
mammalian 


passage in the species men- 


tioned, many strains 
causing pneumonia and on further passage 
fatal infection follows inoculation of small 
In the chick embryo, 
serial passage may lead to a marked in- 
crease in the amount of virus produced and 
usually results in the emergence of strains 


become capable of 


amounts of virus. 


which cause fatal infection. These new char- 
acters, once they appear, tend to persist on 
serial passage in other species. 

Variation in the capacity to cause hemag- 
glutination with erythrocytes derived from 
various species has been noted by a number 
of workers. This has been considered as 
evidence of discontinuous variation. Strains 
freshly recovered by amniotic inoculation in 
the chick embryo tend to agglutinate fowl 
RBC in much lower titer than guinea pig 
RBC; the F/G ratio is usually less than 
0.3, On serial passage, the F/G ratio in- 
creases to 1.0 or more, To maintain strains 
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in a state in which they constantly give low 
F/G ratios (so-called © phase) requires the 
use of special procedures; passage at limit- 
ing dilution in the amniotic sac.” Most la- 
boratory strains give F/G ratios of ap- 
proximately 1.0 and are considered to repre- 
sent so-called D phase variants. 

Numerous examples of marked variation 
in the properties of influenza viruses have 
heen reported.”-= A summary of some of 
the more striking instances is presented in 
Table ILL. Prolonged passage on the chorio- 
allantoic membrane has resulted in the aec- 
quisition of encephalitogenic properties for 
the chick embryo and the virtual loss of 
pathogenicity for mice, ferrets and human 
beings. Serial passage in the mouse brain 
has led to the emergence of a strain capable 
of multiplying in this tissue; an almost 
unique character for influenza viruses. This 
neurotropic variant appears also to possess 
markedly diminished enzymatic activity. 
Variation in the rate of elution from RBC 
has been obtained after treatment with 
chemical (lanthanum acetate) or physical 
(ultra-violet irradiation) agents. On pas- 
sage in the absence of the selective agent, 
such altered strains retain their new 
character. Marked variation in the heat sta- 
bility of the hemagglutinating activity has 
been observed on prolonged passage in the 
chick embryo. 

By means of the ingenious limiting dilu- 
tion technique®: ” which yields strains that 
may be considered as analogous to clones 
derived from single bacteria, it has been 
possible to select viral variants with dis- 
similar characters and to maintain variants 
with predictable characters. 

Variants of influenza viruses appear to 
be analogous to bacterial mutants and the 
available evidence suggests that they arise 
spontaneously. There is some evidence indi- 
cating that they occur in relatively low fre- 
quency and that they are selected for or 
against by environmental factors prevailing 
in susceptible host species. As has been in- 
dicated, passage at limiting dilution, ice. 
with inocula containing very few viral par- 
ticles, tends to stabilize the characters of a 
strain. Reversion of newly acquired char- 
acters to those of the original strain may 
occur if inocula contain large numbers of 
viral particles. 


te 
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The problem was discussed from the 
standpoint of antigenic variation of strains 
in the laboratory and in the field under 
epidemic conditions, The evidence was re- 
viewed which favors the concept that virus 
strains consist of population arrays made 
up of units of varying antigenic structure. 
Such antigenic variants may occasionally be 
separated from a strain directly,’ by pas- 
sage in the presence of a heterologous im- 
mune serum,’ or by adaptation of a strain 
to a new host.** 

The variation of influenza virus from one 
outbreak to another and within epidemics is 
a complicated subject. The results of strain 
comparisons up to about 1940°" indicated 
a situation of staggering complexity. Every 
strain differed in some degree from every 
other strain in antigenic composition and ef- 
forts to classify them in strain types were not 
very successful, Between 1940 and 1944, and 
again between 1947 and 1950, the situation 
was much simpler in that only one dominant 
A strain type occurred in each period, with 
certain numerically minor exceptions. 
Whether the early complexity was due to 
the necessity of employing in vivo methods 
cannot be stated with certainty. 

Various attempts to introduce a measure 
ef order into the type A strain situation 


* Abstract of paper given at the Section on Micro- 
biology of Lig B New York Academy of Medicine 
on February 20, 1952. 

From the ivision of Infectious Diseases, The 

Health Research Institute of The City of New 

York, Inc. 


Antigenic Variation Among Influenza Viruses* 


Georce kK. Hirst 


were discussed, especially with reference 
to cross absorption techniques. Recent work 
in this field® has shown that by proper 
absorption completely “strain specific” sera 
can be prepared which show no detectable 
crossing by the hemagglutination-inhibition 
test with heterologous strains. A series of 
strain “types” has been delineated which has 
proven useful in classifying existing strains 
in terms of the specific component which 
they possess. The results thus far, though 
incomplete, have been especially interesting 
in the detection of types prior to 1940, and 
may shed further light on these early epi- 
sodes. 
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NOTICE 


The Friday Afternoon Lecture Series which have been presented at The New York Academy 


of Medicine in former years will be discontinued. They will be replaced by a series of 


MONTHLY PANEL MEETINGS ON THERAPEUTICS 
FOR THE GENERAL PHYSICIAN 


Meetings will be held at 4:30 P.M. in Room 20 at the Acadenty 
November 7, 1952 
Subject THE MANAGEMENT OF DIABETES 


Moderator: Grorce BE. ANprrsoxn—Clinical Professor of Medicine, State University of 
New York, College of Medicine at New York City; Physician, Brooklyn 


Hospital 


Panel Members: 
Frank N. 


Boston. 


Executive Director Medical Department, Lahey Clinic, 


Joseren T. Bearpwoop, Jr.—Professor of Diseases of Metabolism, Graduate 


School of Medicine, University of Pennsylvania; Director of Medical 
Services, Abington Memorial Hospital 

G. Duxcax—Director of the Medical Division, Pennsylvania Hos- 
pital; Clinical Professor of Medicine, Jefferson Medical College, Phila- 
delphia 

Freverick W. Wurtiams—Associate Clinical Professor of Medicine, New 

York Medical College; Physician, Morrisania Hospital 


December 5, 1952 February 6, 1953 

Subject) HEPATITIS AND CIR- | Subjects DISORDERS OF THE 
RHOSIS OF THE LIVER | BLOOD 


Moderator: M. Hancer 


January 9, 1953 
Subjects HYPERTENSIVE  VASCU- 
LAR DISEASE 


Moderator: 


| 
| 
March 6, 1953 

Subject: THE FAILING HEART 


| Moderator: Cuartes KossmMann 


April 3, 1953 
Subjects RHEUMATIC FEVER AND 
RHEUMATOID ARTHRITIS 


Moderator: Cuartes RaGanx 


Names of other panel members will be published later, both in 
the Bulletin and in the monthly Grey Folder of the Academy 
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Clinical Results* with Banthine Bromide 


(Brand of Methantheline Bromide) 


22 Published Reports Covering Treatment of 1443 Peptic Ulcer Patients with Banthine 
Comprising the reports published in the literature to date which give specific facts and figures of the results of treatment 


RELIEF OF SYMPTOMS 
(Ctrefly Pain) 


Side Effects 
Requiring 


of Drug? 


‘Surgery 
or 


Comph 
ph 
cations! 


Chrome EVIDENCE OF HEALING 
Resistant 
to Other 
Therapy 


TYPES OF ULCERS 


AUTHORS No 
Jeywnal | Stomai Good Faw Poor Report Moderate 


Grimson. Lyons Reeves 100 7 


Fredman 15 5 
Bechgaard Nielsen Bang 
Gruetund Tobiassen 
McHardy Browne Edward 

Marek Ward 


Segal. Freedman. Watson 


Brown Colhns 


Asher 


Rodrigue: de la vi 
Reyes 


Winkelstera 


Hall, Hormsher Weebs 


Maver, 


Meyer, Jarman 


Poth. Fromm 


Plummer, Burke, Withams 


McDonough 0 NeW 


Broders 


Legerton, Texter, Ruffin 


Heloubek Holoubeh. 
Langtora 


Rosset, Knox, 


TOTALS 7 132 52 79 


oe 229 


PERCENTAGES 


6. Two with symptoms only no demonstrable ulcer. 
7. Three were psychopathic patients and one had a ventricular wicer of the lesser curvature 
8. Roentgen findings after treatment period of two weeks, forty seven had duodenal deformity. 
9. All returned to work within a week 
10. In these four after reet of symptoms, Banthine was discontinued 
Decause of urinary retention. 


1 Not inctuded in tabulations 
2. Included in “Rehet of Symptoms” as “Poor” and 
in “Evidence of Healing” as “None.” 
3. Feur had no symptoms when Banthine therapy was begun 
4. Of which seven were penetrative lesions and five partially obstructive. 
5. No symptoms were present in four. 


During the past two years, more than 200 ref- During treatment, 26 patients required sur- 


erences to Banthine therapy in peptic ulcer 
and other parasympathotonic conditions have 
appeared in medical literature. Of these re- 
ports, 22 have presented specific facts and 
figures on the results of treatment in a total of 
1,443 peptic ulcer patients, 67.8 per cent of 
whom were reported as chronic or resistant 
to other therapy. These results are tabulated 
above and show: 

“Good” relief of symptoms was obtained in 
81.3 per cent of the 1,405 patients on whom 
reports were available. 

“Complete” evidence of healing was ob- 
tained in 70.5 per cent of the 883 patients on 
whom reports were available. 

In all but 9.7 per cent, relief of pain was 
“good” or “fair.” In all but 22.9 per cent, evi- 
denceof healing was“‘complete”’or moderate?” 


gery or developed complications other than 
ulcer which required discontinuance of the 
drug before results could be evaluated. 


Of the remaining 1,417 patients, only 3.7 per 


cent experienced side effects sufficiently an- 


noying to require discontinuance of the drug. 


*Volume containing complete references, with abstracts 
of 39 additional reports, will be furnished on request by 


G. D. Searte & Co., P. O. Box 5110, Chicago 
80, Illinois. 
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ULCIN 


with its YUNG 


PUTS A SMILE IN 


THE VITAMIN SPOON 


The eager way that Mulcin is taken, even by finicky 
children, solves one of the most common problems in pro- 
phylactic vitamin supplementation. 


Already accustomed to the refreshing flavor of orange 
juice, children and adolescents welcome Mulcin as a daily 
“treat.” The yellow color of this vitamin emulsion is appe- 
tizing too. And there is no unpleasant aroma or after-taste 


EACH TEASPOON SUPPLIES: to detract from acceptability. 
Vitamin D... Mulcin’s smooth, non-sticky texture makes it easy to pour. 
Thiamine . 0 mg. For infants, it mixes readily with formula, fruit juice or 


Riboflavin . water. Clear and light, Mulcin does not separate on stand- 
Niacinamide 


ieendain eal ing or shaking. It’s stable at room temperatures. 
Superior in every way ... Mulcin is truly an achievement 


in pharmaceutical elegance. 


Available in 4 oz. and 


MEAD JOHNSON & CO. - EVANSVILLE 21, IND., U.S. A. 


economical I pint bottles. 
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WHAT IS DENCOTAR’? 


DENCOTAR is a trademark designating products containing a specially processed 
crude coal tar recently developed in the laboratories of The Denver Chemical Mfg. Co., 
Inc. There is no other coal tar just like that contained in DENCOTAR Products. 


The special processing of crude coal tar does three things: 


1. Removes low molecular irritants. 


2. Removes inert sludge. 


3. Combines tar with a vegetable oil in which 
is produced ozonides (organic peroxides). 


DENCOTAR OINTMENT Sulphurated ...contains specially 
processed crude coal tar, precipitated sulphur, and menthol in 
non-greasy cosmetic base containing starch. The base permits 
absorption of the active ingredients well beyond that effected 
by ordinary bases and therefore minimum amounts of the proc- 
essed crude coal tar are required to produce maximum thera- 
peutic effects. 


INDICATIONS ... for all skin conditions requiring tar. DENCOTAR OINTMENT Sulphurated 
should be the treatment of choice in: Eczema—subacute or chronic: Nummular eczema, 
Psoriasis, Atopic dermatitis, Neuro-dermatitis, Seborrheic dermatitis (body and scalp), all 
chronic dermatoses, with or without itching. 


FORMULA: Menthol. .125%, Precipitated Sulphur, 1%, Specially processed crude coal tar, 1.5%, Starch, 5%, 
Non-greasy, water miscible base, Qs. 


DENCOTAR SHAMPOO... is a delightful new shampoo con- 
taining 1% of the specially processed crude coal tar in a pure 
castile soap base. DENCOTAR SHAMPOO has a stimulating effect on 
the scalp, and combined with massage, should be used regularly 
to maintain a healthy state of scalp and follicles. 


SEBORRHEIC DERMATITIS OF THE SCALP... Dencotar 
Shampoo is indicated for use with DENCOTAR OINTMENT Sulphura- 
ted in the treatment of scalp conditions. It is particularly helpful 
in combatting seborrheic dermatitis, including dandruff. 


DENCOTAR PRODUCTS contain a new and different type of crude coal tar. To the 
best of our knowledge no other products containing crude coal tar of this type have ever 
been offered to the medical profession. 


SAMPLES AND LITERATURE ON REQUEST 
These Products are Advertised Only to the Medical Profession 


THE DENVER CHEMICAL MFG. CO., INC. 
DC-11 163 Varick Street, New York 13, N. Y. se 
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An Important Diet-Feature in Weight-Control Programs 


WALKER-GORDON CERTIFIED 
LOW-FAT MILK 


Remove the cream from Walker-Gordon Certified Whole Milk and you have 
Walker-Gordon Certified Skimmed Milk . . . custom-made for weight-control 
and weight-reduction programs. Your patients get the necessary nutrients 
of Walker-Gordon Certified Whole Milk without the butter fat and fat soluble 
vitamins. All the minerals including calcium and phosphorus, water-soluble 
Vitamins, amino acids, and proteins remain, but only about half the calories 
of Whole Milk are present. And this pure, delicious, FresH Skimmed Milk 
has real taste-appeal. 

The Medical Profession also frequently recommends Walker- 

Gordon Certified Skimmed Milk in cases of Pregnancy and 

Lactation, Childhood and Adult Obesity, Abnormal Bile 

Secretion, Celiac Disease, Infant Feeding. Gastric Ulcers, 

Diarrhea, Psoriasis, Allergy, Diabetes, Colitis, Acne, Eczema, 

and Hypertension, 


Delivered fresh within one day of milking by leading dairy distributors in 
New York, New Jersey, and Pennsylvania. 

FREE! Descriptive book, “Technical Control and Supervision of Walker- 
Gordon Certified Milk,” sent without obligation on request. 


Walker-Gordon Laboratory Co. 
Plainsbere, N. J. Phone Plainsberoe, 2750 


Certified by the Medical Milk Commissions of the Counties of New York, Kings, 
Hudson, and Philadelphia 
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a new eral hypotensive 


to reduce blood pressure 


and relieve 
hypertensive symptoms 


CHLORIDE 
{brand of hexamethonium chloride} 


Blood pressure profoundly altered 


Marked reduction in blood pressure in many cases of essential hyperten- 
sion has been achieved with orally administered Methium. A ganglionic 
blocking agent which inhibits vasoconstricting impulses through the 
autonomic nervous system, Methium frequently returns pressure to 
normal or near normal levels. Extensive use indicates that it may be 
effective where other therapy has failed. 


Symptomatic improvement 
Disappearance of headache, dizziness, fatigue, palpitation normally 
occurs as pressure subsides. However, even where pressure may not be 
lowered, relief of hypertensive symptoms with Methium is often 
possible, Marked reduction will not, of course, occur in all cases, may 
not be advisable for some. 


Long term therapy 


The objective of Methium therapy is to lower blood pressure gradually 
with dosage slowly increased over several days or weeks. Once maxi- 
mum reduction is reached, it can often be maintained indefinitely. 


Methium should be prescribed with due regard for the drug’s potency, and great 
care is advised in impaired renal function, coronary artery disease and existing or 
possible cerebral vascular accidents. Complete information on the use of Methium 
will be sent promptly on written request. 


Available in both 125 mg. and 250 mg. scored tablets in bottles of 100 and 500. 


CHIE LC OTT 


MORRIS PLAINS, NEW JERSEY 


PORMERLY THE MALTINE COMPANY 
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senile vaginitis 


eases Estrogenic problems present many facets — 
all are amenable to treatment with... 


24 CLINICALLY EFFECTIVE: Prolonged beneficial effects are obtain- 
eS able with BENZESTROL. BENZESTROL is effective orally, whereas 


natural estrogens lose a large proportion of activity when adminis 
tered by mouth. 

CLINICALLY ECONOMICAL: Therapeuticall, ble doses 

of BENZESTROL are much less expensive than natural estrogens. 


NON-TOXIC: Clinical studies have proved that BENZESTROL 
when administered in therapeutically effective doses, is singularly 
free from undesirable, toxic, side reactions'*. . . as exhibited with 
‘TABLETS w/Phenobarbisel® some ether synthetics, 
ee ee AVERACE DOSE: Menopause — 2 to 3 mg. daily, orally; or % to 1 
cc. parenterally, every 3 to days. 
Control of Breast engorgement—5 mg. orally, 3 or 4 times for 5 to 6 days. 
Gen-rous 2 mg. oral professional samples and complete literature o@ 
request. 
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A NATIONAL BEST SELLER 
FOR MORE THAN 68 WEEKS! 


Isn’t it time you read 


THE SEA 
| AROUND US MAGER & 


By RACHEL L. CARSON GOUGELMAN, Inc. 


AUTHOR OF OVER A CENTURY OF SERVICE «+ 1851-1952 
Under the Sea-Wind © PRIVATE FITTINGS 

© PERSONAL ATTENTION 
$3.50 EACH, AT ALL BOOKSTORES 


@ EXPERIENCE & SKILL 
Oxford University Press 


114 FIFTH AVENUE, NEW YORK 11 510 MADISON AVE., N. Y. 22 
Telephone Plaza 5-3756 


— PUBLISHED SYMPOSIA — 
SECTION ON MICROBIOLOGY 


The Section on Microbiology of The New York Academy of Medicine 
has published the following symposia: 


Symposium No. 1 
Diagnosis of viral and rickettsial infections 


Frank L. Horsratt, Jr., Editor 
Columbia University Press, 1949. $3.75 


Symposium No. 2 
Evaluation of chemotherapeutic agents 


M. MacLeop, Editor 
Columbia University Press, 1949. $4.00 


Symposium No. 3 
The pathogenesis and pathology of viral diseases 
Joun G. Kipp, Editor 
Columbia University Press, 1950. $5.00 


Symposium No 4 
Parasitic Infections in Man 
Harry Most, Editor 
Columbia University Press, 1951. $4.50 


These volumes may be obtained by applying directly to the 
Columbia University Press, 2960 Broadway, New York, N. Y. 
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Now combined! 


Bicillin—the new penicillin compound 


Sulfose. -sulfadiazine, sulfamerazine 
and sulfamethazine 


Broad antimicrobial spectrum 
High antibacterial potency 


Abundant experimental and clinical evidence proves that a 
combination of penicillin and sulfonamides has greater 
effectiveness and a broader antibacterial spectrum than 
either used alone. 


Reports demonstrate not only the effectiveness of both 
Bicillin and Sulfose, but also the relatively low incidence 
of untoward reactions. 


In BIcILLIN-SULFAS, the physician has at his command a 
unique preparation, incorporating both Bicillin—the new 
penicillin compound — and Sulfose — the sulfonamide 
combination recognized as unsurpassed for effectiveness 
and safety. 


Each teaspoonful (5 cc.) contains: Bicillin, 150,000 units, 
sulfadiazine, sulfamerazine and sulfamethazine, 0.167 Gm. 
each, as a palatable suspension in a special alumina base. 


Suspension 
Bicillin*-Sulfas 


BENZETHACIL AND TRIPLE SULFONAMIDES Wyeth 
Dibenzylethylenediamine DipenicillinG and Triple Sulfonamides ® 


References available 


Supplied: Bottles of 3 fl. oz. 
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__The PARK 


thorough requirements and satisfies your most fast:d ous 
patients. It provides persona ized attention to the indi- 
i 61 E. Qist St. vidual and h’s social needs promoting zest for hea!th 


York 28, N. 3 and life. 
LEhigh 4-8963 Occupational and Recreational Therapy. Muzak. Relaxa- 


tion in Spac'ous Gardens. Convenient for 
Leela L. Gaines, Director Vis'ts To Your Patients. 
(Member Geriatric Society). ‘ We Cordial y Invite Your Inspection. 


THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 


MEDICINE IN A CHANGING SOCIETY 
Lectures to the Laity -— Eighteenth Series — 1952-1953 


Wednesday, January 7, 8:30 P.M. 
ORGANIC FACTORS AND PERSONALITY FUNCTIONS 


Matamup, M.D. 


Professor and Chairman of the Department of Psychiatry and Neurology 
Boston University School of Medicine 


Wednesday, January 28, 8:30 P.M. 
THE POWER REVOLUTION OF THE 19TH CENTURY IN THE UNITED STATES 


P. Le Px.D. 
Professor of General Education and Applied Physics 
Hervard University 


The Public is Invited to Attend — Admission is Free 
The Laity Lectures are Broadcast by WNYC and WNYC-FM 


For Intestine! Dysfunction 
® 

Each tablet cont 

of Rhy 


Fernel Ov in activeted 
charcoal bese 


re 


For mating Burow's Solution 
use xiv 
WET DRESSING Use 
® 


Coste (Aluminum Sulfate and 
Chocelete dis Calcium Acetate) 
0.05 om POWDER IN ENVELOPES 
nd 9° — TABLETS — 
4 For treatment of Swellings 


inflammations, Sprains 


cessive 
ERIA and dep 
and of 100 For Pulmonary Conditions 
menope’ Phermecie® » 
tor? At 3% solution Quinine with 


22% Camphor for tntre 
musculer Injection 
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TANDARD PHARMACEUTICAL CO. INC. + 1123 Broadway. New York es 
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4 
Proc. Stoff Meet. Mayo Clin. 26: 361, Sept. 26,1951. 
{ 


Whenever an intermediate acting insulin is 
required, two practical considerations point to 
‘Wellcome’ ® brand Globin Insulin with Zinc. 


Measuring the dose is uncomplicated... Because it is a clear solution, accurate 


measurement of Globin Insulin depends only upon 
understanding the markings on the syringe. 

The solution is ready to use at any moment; 

its homogeneity does not depend upon the 
patient’s skill or judgment. 


Sleep is not likely to be disturbed... When a single daily dose of Globin Insulin is 


given first thing in the morning its maximum action 
occurs in the afternoon and evening when it is 
most needed; any tendency to hypoglycemia at this 
time is readily recognized and offset. The action 
wanes during the night, therefore nocturnal 
hypoglycemic reactions are unlikely to occur. 


‘BR Burroughs Wellcome & Co. (U.S.A) Ine. 


Tuckahoe 7, N.Y. 


eeping it simple | for the diabetic | 
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asthma control 
with 


limited side-action 


Orthoxine Hydrochloride, an antispas- 
modic and bronchodilator, was developed 
by Upjohn research chemists by modify- 
ing the configuration of a sympathomi- 
metic amine molecule. 


Such molecular structural change limits 
the action of Orthoxine mainly to bron- 
chodilatation, thereby minimizing side- 
actions (vasopressor and psychomotor 
stimulation). 


For more air, with less trouble, in con- 


trolling asthma... 


(BRAN METHOXY PHENAMINE) 


Bottles of 100 and 500 tablets 


Orthoxine Hydrochloride (100 mg.) Tablets con. 
tain beta-(ortho-methoxy phenyl!)-isopropyl- 
methylamine hydrochloride — bronchodilator 
at and antispasmodic, 

* Trademark, Reg. U.S. Pat. Off. 
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Herald Square, N Y 
Porkchester, Bronx Brae Jamaica, Queens 


White Plains, N. Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy's is accw. ate. Our Prescription Department is a modern, sani- 
tary laboratory, staffed by competent pharmacists. All of our com- 
pleted prescriptions are carefully checked by supervising pharmacists. 
Our stock of ingredients is wide and reliable; it includes not only 
standard drugs, but also new and scarce products. And our prices 
are low. 


No wonder so many physicians prefer Macy's Prescription Department. 


Aminophyllin... 
a ‘most effective single agent 
for prompt relief” of severe i 


bronchial asthma 


readily 
“useful as a peripheral vasodilator and soluble for 
myocardial stimulant”’ in rapid 


pulmonary edema Ss therapeutic 


paroxysmal dyspnea effect. 
of congestive heart failure TABLETS ¢ AMPULS 


Cheyne-Stokes respiration POWDER 
H. E. DUBIN LABORATORIES, INC. SUPPOSITORIES 


250 E. 43rd St. « New York 17 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 
REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


Satisfaction 665 FIFTH AVENUE NEW YORK, N. Y. 
rman near 53rd Street Tel. Eldorado 5-1970 
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LUMBOSACRAL 
SUPPORT 


FOR THE 
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Obesity and pendulous abdomen 
are not rare complications of 
the “lame backs” caused by 
postural and occupational 
strain, injuries, arthritis and 


Camp Supports give firm support to the low back; other conditions. Camp has 


they are easily intensified by reinforcement and developed the illustrated 

afford a more stable pelvis to receive the superin- garment when support is 

cumbent load. They also allow freedom for con- indicated for patients 

traction of abdominal muscles under the support presenting such dual problems. 

in instances of increased lumbar curve. ' It is one of several supports 
available for various patients 
and their individual 
requirements. If you do not 
have a copy of the Camp 
“Reference Book for Physicians 
and Surgeons,” it will be sent 
upon request. 


S. H. CAMP and COMPANY, JACKSON, MICHIGAN 
World’s Largest Manufacturers of Scientific Supports 
Offices in New York + Chicago + Windsor, Ontario + London, England 
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CHARLES B. TOWNS HOSPITAL 190 


Complete Medical & Psychiatric Treat 
ment at predetermined cost. Privacy 
FOR THE TREATMENT OF ALCOHOLISM of patient is assured—if desired. 


Literature on Request 
Edward B. Towns, Director 
ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N. Y. 


NARCOTIC AND BARBITURATE 


| BULLETIN 


THE NEW YORK 
ACADEMY OF MEDICINE 


WITH \ ‘ths The Bulletin contains scientific papers pre- 
CONFIDENCE | sented at the Academy, including . . . 

For youngsters, ready to take their Graduate Fortnight Lectures 
first steps, expertly fitted Pedi- : 
formes provide a broad, supple Stated Meeting Addresses of the Academy 
sole, a proper fitting heel and Academy Section Papers 
ample toe-room. When corrective 
alterations are indicated, your pre- 
scription receives the careful atten- Clinical Research Meeting—Abstracts 
tion of our experienced personnel 


Section on Microbiology—Abstracts 


Friday Afternoon Lectures and 
Other Original Contributions 
New York Pathological Society 


west 
EAST OP ANGE | — Annual subscription price, $5.00 — 


Published Monthly 


XXIII . 
SChuyler 4-0770 
Member American Hospital Association a 
| 
--Pediforme 
4 Pat OFF - : q 
MANHATTAN | 
BROOKLYN, 
HACKENSACK 
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AQUEOUS EPINEPHRINE SUSPENSION 1-200 


— is available in an aqueous SUSPENSION 
| For the First Time To be injected SUBCUTANEOUSLY. 
For the patient’s 


Sus-Phrine, an oqueous suspension of epinephrine, is injected 
subcutaneously in doses of 0.1 to 0.3 cc. The slower absorption 
and longer action of the suspension requires fewer injections. 

Sus-Phrine begins to be absorbed as soon as it is injected, and 
becouse it is a suspension, absorption takes place over a pro- 
longed period and therefore it has a distinct advantage over 

aqueous solutions for subcutaneous injection. 

Sus-Phrine is a specially processed stable suspension of epine- 
phrine to make possible its packaging in 2 cc. multiple-dose vials 
(five to a package) and in 5 cc. vials (individually packaged) 

at a saving in cost to both physician and patient. 


ied, 


send you Rx Blank marked 20SP11 


a new 2 cc. viel packa =| 
in addition 5 vials to package 
| For the prolonged relief of 
| : ASTHMA 
| 
| 
1. Naterman, Hyman 
ig Med. 227: p. 736. q 
2 2. Unger, A.H., and Unger, 
G.P. 4:79 Dec. 1951 
| BREWER & COMPANY, ic. Worcester, Mass. 
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CHOLECYSTOGRAPHY 


Brand of IODOPANOIC ACID 


“Telepaque produced approximately 35 per cent greater 
opacification of the gallbladder than iodoalphionic acid. 
This, we believe, constitutes an improvement of con- 
siderable significance .. . 40 per cent fewer patients re- 
quired a second dose of the opaque medium .. . a very 
real improvement . . . Among 100 patients who received 
the compound, none experienced emesis, only a few were 
nauseated (mostly of a very slight nature), and the great 
majority had no symptoms of any kind whatsoever.” 2 


Telepoae 


Telepaque is 3-(3-amino-2,4,6-triiodophenyl)-2- 
ethylpropanoic acid containing 66.68 per cent 
iodine in organic combination. Recommended 
dose: 3 Gm. (6 tablets). Optimum shadow 
occurs 12 to 15 hours after administration. 


SUPPLIED 
in 0.5 Gm. tablets — envelopes of 6 tablets. 
* 
ime. 
New Yor 18,N.Y. Winosoe, Onr 


1. Dunne, EF, Jensen, ond Hughes, C.2. Cleveland 
Clin. Quer. 18.98, 195! 

2. Morgon, 8.H., ond Stewart, Radiology, 58:23!, Feb. 

}-2- 0th ocid) 


trodemork reg. U. S. Pat. Off., brand of iodoponoic acid (3-[3-amino-2,4,6 
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FOR 


MUSCULO-SKELETAL 
ACHES AND PAINS 


ARTHRITIS © Rub A-535’s combination of time- 
proven ingredients, in a modem 
RNEUATION © non-greasy, stainless, vanishing 
BURSITIS © base facilitates rapid analgesic and 
MYOSITIS © counter-irritant action in the symp- 
e tomatic treatment of a wide range of 
— musculo skeletal conditions. 
SCIATICA Rub A-535 contains four active in- 
LUMBAGO °¢ gredients: Camphor 1%, Menthol 1%, 
Oil Eucalyptus 42%, Methyl Salicylate 
12% 
Rub A-535 may be used following dia- 
thermy, infra-red lamps, baking and other 
forms of physiotherapy 


For a Professional Sample of Rub A-535, Write Dept. E-211 


THE DENVER CHEMICAL MFG. CO., Inc. 
163 Varick Street, New York 13, N. Y. 
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Quality you can Trust 


Coca-Coia makes any pause 
the pause that refreshes 


Work 

DRINK | 
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: To use bandages and 
Davis & Geck’s Melmac Orthopedic Composition is a splints wetted with Mel- 
melamine resin,+ a new powder with saabivee which ; mac solution, nonew tech- 
doctors add to the water in which they wet plaster nique for applying casts 
With Melmac Orthopedic — position, doctors need e need be learned. Plaster 
half the usual number aay laster ro Paris bandages. ; rolls or splints are soaked 
Melmac has been pom extensive clinical trials.'* r in the Melmac solution 


in the usual manner, the 
excess solution is pressed 
out, and the cast applied 
with the same technique 
as with ordinary plaster 
bandages and splints. 


Note: 
Cobey,® reports not one 
person — to Mel- 
mac in applying 1000 
casts. 


references: 

1. A. W. Spittler, Col., 
(M.C.), U.S.A., J. y. 
Becnnen, Lt. Col. 
U.S.A., J. W. Payne, 
Capt., USAF. (M.C.), 
American Academy of Or- 
thopedic Surgeons, Jan. 26- 
31, 1952, Chicago, Illinois. 


M. C. Cobey, M.D., 
F.A.C.S., Professor of Or- 
thopedic Surgery, George- 
town University and Sen- 
ior Attending Orthopedic 
Surgeon, Children’s Hos- 
Washington, D.C., 


1. Four times the early strength and over twice the dry rs Vol. XVIII, No. 4, April, 
strength of ordinary plaster of Paris casts. Niet oe 
2. Lighter, thinner and stronger casts ACB 
provide added comfort and support. , f D.C., private communica- 
3. Water and urine resistant. Does not disintegrate S nies 
even after several days soaking. 
4. Permits better x-ray penetration due to thinness of cast. 
§, Economical —50% fewer bandages or less needed; 
saves the doctor time. a: 
6. Conveniently packaged to permit using as much or as little 
as is needed for a given case, avoiding waste. ie 
: In cartons of 3.65 Ib. containing six cans of 9.74 oz. (276 Gm.) each: Davis & Geck manufactures 
through surgical supply dealers hendling D & G products. 2? a complete line of surgical 


sutures. Diameter for diam- 


7 Willoughby Street. ; eter, the tensile strength of 
5 2 D&G Surgical Gut is unex- 


l, N. celled by any other brand. 


A—ondinary plaster of Patis Cast B, fortified with Melmac, 
* half an’ of cast A and weighs les 
4 advantages of casts made with Orthopedic Composition . 
| 
ig 


relieve tension and 
hyperexcitability 


Your patients who “can’t seem to relax” — 
who feel tense and anxious yet have 

no organic basis for their disturbance— 
may be promptly relieved by prescribing 
Oranixon, the first Council-accepted 

brand of mephenesin. Oranixon will relax 
these patients without “doping” them. 
You will find that two or three 500-mg 
tablets daily usually suffice to keep these 
patients pleasantly and comfortably at 
ease, Try Oranixon as well for some of 
your patients whose mentality and motor 
functions are “imprisoned™ by hyperactive 
reflexes. Oranixon is available in 250-mg 
and 500-mg oral tablets (specially 
compounded for rapid disintegration 

and full activity) and in an elixir containing 
400 mg of mephenesin per teaspoonful. 


Organon INC. ¢ ORANGE, N. J. 


ORANIXON 


Organon 
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best that skill and modern 


Highly effective Welltolerated +  Imparts a feeling of well-being 


j 


also known as Conjugated Estrogens (equine) 


j 


- . - - on 


AYERST, McKENNA & HARRISON Limited * New York, N. Y. * Montreal, Canada 


' 
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“Thousands physicia ee 
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a Gei with applicator for 
simple, dependable contraception 


with 
measured-dose 


Vine? applicator 
VAGINAL GE : 


requires no diaphragm 


effective A 
well tolerated far 
esthetically acceptable 


PRECEPTIN vaginal gel contains 

the active spermicidal agents 
p-Diisobutylphenoxypolyethoxyethanol 
and ricinoleic acid 

in a synthetic base 

buffered at pH 4.5. 


mm the diaphragm method with the most widely 
prescribed vaginal jelly and cream 
these attractive, durable, “Lumite” woven plastic zipper kits 


Ortho” White Kit we : Ortho Kit® 


contents: 
Orthe-Gyno!® vagina! jelly (regular size tube) vaginal jelly (regular size tube) 
Ortho® Creme vaginal cream (trial! size tube) Orthe Creme vagine! cream (trie! s-te tube) 
Ortho® White Diephrogm spring) \ Orthe® Diephrogm (coi! spring) 55 mm. te 
55 mm. to 95 mm. Orthe® Diaphragm introducer 95 am. 


Orthe-Gyne! vagina! jelly — ricinoleic acid 0.75%, boric acid 3.0%, oxyquineline sulphate 0.025%, 
potyethexyethene! | 00%. 
Orthe Creme vaginal cream — ricinoleic acid 0.75%, boric acid 2.0%, sodium laury! sviphete 0.28%. 


Ortho Pharmaceutical Corporation - Raritan, New Jersey 
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... for the more common bacterial irifectious diseases 


Just 1 or 2 Pentids Tablets t.i.d. are particularly effective... 
less than ¥% the cost of the newer antibiotics. 
Bottles of 12 and 100. 


Squibb 200,000 Unit Penicillin Tablets 


moral penicillin tid. 
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